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To the Users of this Training Program'.
..r!

‘Ladies and Gentlemen: . oY

On behalf of the Virginia Soil and Water Conservation Commission, I
am pleased to present the "Comprehensive Erosion and Sediment Control
Training Program For Job Superintendents and Inspectors". This is the
second of two training program texts which have been developed for the s
Commission by Mr. Harxy L. Porter, Jr. The first program, entitled
“"Comprehensive Erosion and Sediment Control Training Program for Engineers,
Architects, and Planners", was designed to train professional people who
need engineering and technical information to plan and design adequate,
erosion and sediment control systems on land development projects. This
serond- program differs from the first in that the emphasis is shifted from
engineering and design principles, to the “undamentals of good conservation
practice application. This course is designed f£or those persons whc have
the responsibility on a construction project to see that erosion and )
sediment control-measures are properly installed and that they are func-
tioning as intended.

Mr. Porter has developed this program under the same general format
as the first. The idea is to give the user a basic knowledge of the
erosion and sedlmentatlon process so that he will be able to understand
the principles behind the use of various conservation practices. Once .

o again, this training prcqram is built around the Virginia Erosion and
E. Sediment Control Law and Program, however, the concepts and principles are
universal and the program should be eas11y adaptable to other states.

The Comm:.ss:.on expresses its sincern appreciation to the Wational
Association of Conservation Districts for: piinting both of these training
program texts.as part of the National Sediment Control and Manpower Program
which-is funded through a grant frem the U. S.-Environmental Protection ’
Agency. Further appreciation is extended to Mr. Harry L. Porter, Jr. for
the fine job he has done in preparing these texts, and to all other
individuals and agencies that have contributed in any way. - e

. Sincerely,

ﬂw‘u...,)

oseph B. Willson, Jr.
Director

-
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Preface

This program is designed to meet the needs of job superintendents
and inspectors who will> be helping to carry out the Virginia Erosion
and Sediment Control.Program. It is intended to add new knowledge and
skills to the trainees capabilities. It provides a way for_ him to
actually demonstrate measurable performance of this’ knowledge and

- A

Behavioral objectives are basic to this training program. They
are statements telling what the trainees should actually be able to -
do as 2 result of the training. A comprehensive list was prepared
including all the things which a Jjob superintendent or an inspector
should be able to do to carry out his responsibilities under the
Virginia Erosion and Sedirent Control Program.

When the list of objectives was complete, the objectlves were
put into the proper sequence. The sequence is such that each ability
mastered provides the building block for the next objectlve. These
objectives then become the btasis for the sequence, design, and con-
tent of the enti.re training program.

. “The behaviorial objectives are spelled out in the progra.m.
¥hen? possible, the objectives indicate the 'acceptable level of per-

I formance.: The trainee will not only know what he is to learn, but
‘also what. is consldered acceptable, This provides both the trainee -

and the ‘instructor a means of measuring how well they are doing.

N

The program 1s divided into four parts. The parts are divided

.into units. Each unii begins with a statement of the purpose and

significance of the unit. Next, the behavioral ohjectives for the
unit are stated. ObjJectives are followed by subject matter content.
Criterion questions are included following the content. Of neceéssity,
‘hese are very similar to the objectives., The questions are .included
so that the traince can test himself on hi= :bility to perform the
okjectives. A summary follows the questi. It answers the questions
and briefly lists other pertinent points, with very, little discussion.

The "content” section of some units will refer to and assign
pages in the Appendix. It 1s escential that these pages be rcad as

- part of the content for that unit. Some of the criterion questions

will be drawn from the Appendix assignments azl the summary will cover
both the material in the body of the unit unde. "content” and the
assigned Appendix material.

"

~J
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How To Use This Program
. 9 o

First, read the program Preface to get ar. understanding of the
purpose. and organization of the whole Program.

The program -is designed to be used in sequence from beginning
to end, ' :

Each subject matter unit will have a snort statement on the purs
pose and significance of that unit. This will prepare you for the
subjéct and hélp you tq know the applications to be made of it..

The next section gives the specific objectives. Read thcse carefully,
they will tell you not only what you should be able to do upon com-
“pletion of the unit, but also what is considered an acceptable level
of performance. .

t Read the "con.ent" section including the assigned pages in the
Appendix. When you feel that you have mastered the subject and cam
perform as stated in the objectives, move on to the questions and
check yourself. Read the summary to see how well you did. If per-
formance was satisfactory, move on to the next unit; 4f not, check
the -content including any assigned Appendix material until you feel
sure you have mastered the unit. .

v

<
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PART I INTRODUCTION

Unit 1., The Virginia Erosion and Sediment ControlvProgram

Purpose and 3ignificance: ’ »

This unit introduces the Vixrginia Erosion and Sediment Control
Law and the Yirginia Erosion and Sediment Control Handbook. It dis-
cusses the relationship of these two items to the local erosion and
sediment control ordinance and the local erosion and seiliment control
handbook. The purpose of the Virginia Erosion and Sedinént Control )
Program is presented and discussed, Basic responsibilities for various
aspects of the program are indicated. Reading in the locﬁ} hand book
will supplement the discussion in this training program.

. A kﬁowledge ofothe items discussed in this unit is basic to
understanding the total erosion and sediment control program and
your own responsibilities and working relationships. .The information
will provide a basis for understanding the more specific parts of
the training program which are to follow.

Objectives:

-

When you have completed this unit you wii; bqlgﬁle tot ] .

1. Name the two State of Virginia items which provide the legal
basis for the Virginia Erosion and Sediment Control Program and name
the corresponding items at the county, city, district, or town level.

2. State the purpose of the program.

4 3. Discuss the responsibilities fort

L

(a) Developing and submitting an erosion and sediment control
plan.
B

< (b) Installing the approved plan. .
. ) Lo
(c)- Checking on the installation and fu;ctioning of elements
of the plan.. - ’ .
) ¢
(d) Enforcement.

4, Discuss what the job superintendent and inspector need .to

know to implement the program.

Kl

Content:

The Virginia Erosion and Sediment Control Law 15 in Appendix A4,
on pages V-35 to 42, (Appendix A is the Virginia Handbook.) You
should read these pages. Learn the purpose as statedj The law also
indicates the .broad responsibilities for implementing the program.
The Virginia Soil and Water Conservatlon Commission has the overall
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Jesponsibility for state program development, Soil and water conserva-
+ tion districis have responsibilities to assist with local programs as
determinéd by local jurisdiction, or a district may adopt a program in
localities which failed to adopt their own program byynJuly 1, -1975.
(The Virginia Soll and Water Conservation Commission.is an agency of
the state. In addition to thc powers granted under thé Erosion and
Sedimont Control law, thc Commission, has responsibility for the Small
s . Watershed Program (PL-5%%), coordination of shore erosion programs
of-state agencies, administrative leadership ln the yrogram for accelerat-
Ang the Virginia portion of the National Cooperative Soil Survey, co-
/'ordination and asslistance with the programs of Soil and Watcr Conserva-
" tien Dtstrlcts. and administration of the Conservation, Small Watershed
Flood Control and Ared Development Fund. - 501l and Water Conservation
Districts are subdivi:sions of statc government responsible under state

. law for conservatlon work-within their boundaries. Districts are re-

" sponsible for dveloping programs to deal with lamd and water resolurce
@ ~problems, and to coordinate help from public and private sources to
accomplish their soil and water conservation goals.)

The program is implemented by the Commission and districts in
coopcr1tion with coungics, cliles, towns, and other subdivisions of
the state. These local Jurisdictions have passed ordinances, usually
patterned after the model ordinance, Appendix A, on Pages V-23 to 33%
and have devcloped and adopted an crosion and sédiment control handbook.
. These local handbooks contain: (1) thc local ordinance; (2) guidelines-
for erosion and sediment control planning and guldelines ‘for crosion
and sediment control plans (from thc state handbook): (3) procedures
for plan submission and rcviéw; and (4) standaru. and spccifications”
for mechanical and vcgctative practic2s. The local handbook require-
ments may be more stringent than those of the state, put they cannot -
be less stringent. The law applics to lund disturbing activities in-
volving, but not limited to, clearing, grading, excavating, transport-
ing and filling land. See pages 1I-15 and 16 of Appendix A, At the
local level,”this bolls down to include consiruction activities such
as residcntial industrial, and commercial dcvealopments and certajn

S utility installations. An exception may be made if the site is less
than 10,000 square feet in size.

In all programs, the owner, lessee, or the du}ypauthorized agent
of the owner or lessec is rcsponsiblc for developing an erosion and
sediment control plan and submitting it tr the plan approving authority -
designated by the local program. See Appendix A, gage V-15. The
applica¢ion or letter of submission which accompanies the plan must
name the person who is responsible for carrying out the plan. The
plan approving authority will hase approval on the requirements of

) the local handbook, Approval will be granted within 45 days .f the
—-——————plan mects thcse rcquirements and if the person responsible for carry-
ing out the plan has certified that he will properly .perform cne
measures in the plan, The local program will name the department and/01
person responsible for plan approval, inspection, and enforcemeni, .
Read Appendix A, pages V-13 to 20, or the section in your local hand-

| 10 "



book covering plan sutmission, review, on-slite inspection, and ordinancge
enforcement,

The job superintendent * will ordinarily be responsible' for carry-
ing out the scheduling, procedures, and practice installation detailed
in the erosion and seuiment control plan. The person designated to
inspect must determine whether all elements of the plan are installed
as dalled fur and must judge the effectiveness-of-measures. He should
assist the Jjob superintendent to make minor adjiustments as needed.

* Both the Jjob superintendent and the inspect-r must be familiar
with the ordinances and responsibilities under the local program.
.They must be knowledgeable about thc erosion and sediment cor.trol plan
and must know all of the practices which are included in the: program.
They cannot carry out their responsibilities without a knovledge of
the erosion and sedimentati’n process and an understan”ins of thc .
principles of erosion and sediment control.

When you have read the above material including the pages referved

.to in Appendix A, test yourself b¥~answering the: ‘following questions.

»
. . Questions: a

1. Name the two Virginia documents which provide the legal basis
for the Virginia Ergsion and Sediment Control Program and their counter-

> parts at the county, city, or town level?
"2, State the purpose of the Virginia Frosion and Sediment Con-~
tro.. Program° .
’ 3.  Who is responsible for developing and submitting an erosion

and sedimént control plan? Installing the plan? Lnspection of the
installation and evaluation of the effectiveness o the plan? Enforce- ,
. ment of the plan?- .

4. What subject areas must the job superintendent and inspector
be familiar with in order to effcctivcly carry out thelr responsibilities.

Summary : . N

The two documents which ﬁrovide £%c 1eé§1 basis for the state progfam .
e

* This title is used throughout the program to desifnaté the person
J ‘responsible for construction activities on-site. The position may be
variously titled as job foreman, construction ensineer, construction
- foreman, or other similar titles.

11
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«~ are the Virginia Erosion and Sediment Control Law and the Virginia Eros
sion and Sediment Control Handbook, ) .
' The counterpart of the state law is the county, city, or town
ordinance. The counterpart of the state handbook is the county, city,
or #own handbook. v u

-

The basic ‘purpose of the state law and program is “... to protect

the land, water, air, and other natural resources of the commonwgglth."_

- The landowner, lessee, or duly authorizeu agenf‘of the owner or
lessee must develop an erosion and sediment control plan. The applica-
tion or letter.of sutmission\must name the person responsible for in-
stalling the features of the plan on the land. This would normally be
the developer or his Job superintendent.
At some point-in the plan approval or permit issulng process, the’
" person responsible for carrying out the approved plan must certify that
- he will do so, = ' - .

The local program names the depariment and/or person responsible
for administration of the program, incluling inspection. This may be -
the tuilding inspector, county engineer, zoning administrator, or other
positioq or department. . .

The department or persq; charged with inspéction is also charged
with enforcement.” In cases‘§here legal action 1s required, the

' appropriate county, city, or town authouity may take such action.

Both the job superintendent and the inspector nust be knowledgeable
about the program procedures and responsivilities, They should under-
stand the erosion and sedimentation processes and the principles of
¢ control, They should be thoroughly familiar with the erosion and

. sediment control. elements and practices in the plan.

O
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Unit 2. Definitions and Damages

Purpose and Significances o ' o

This unit defines erosion and- distingu".shes between natural and ..o
man-made erosion. It discusses major activities of man which accele-
rate erosion and names and describes some specific damages which re-
sult from erosion ana sedimentation. . The extent of the problem is
indicated and briefly discussed. ’ .

.An understanding of the nature and extent of the problem and of
¢ . the specific damages which result from it should strengthen the resolve
to help solve it.

r 7% ObJectivest . ‘ .

1.. Define erosion and distinguish between geologic and accele— i
rated erosion. . o .

2. Name three major activities of man which cause accelerated

erosion, s )

3. -List at least six kinds of dama.ge caused by erosion and
sediment.

. .~ Contents ..
In the previous unit you learned the purpose of the Virginia -

Erosion and Sediment Control Program. The problem which 1t seeks to %

correct is extensive. Sediment is by far the greatest single pollu-

tant, by volume, of our lakes, rivers, and streams, Sediment is the .

end result of the equally destructive process of erosion. s

o Soil .erosion is the process by which soil materials are torn’
+ " loose and transported by erosive agents, Here in ‘Virginia, the pri—- .

- ’ mary concern is with water as the erosive agent..-Ice, wind, and - .
gravity are the erosive agents in some cases in the state,

T " Erosion is not a recent phenomenon. +.It has been going on since
- the beginning of time, By :this process,-whole mountains have eroded .
“away, and'sediment.deposits several miles thick have been formed. '™ . . _/
Features as spectacular as the Grand Canyon have resulted from erosion. :
These types of erosion have taken ‘place over millions of years. This
slow natural process is called geologic. erosion. : In the well vegetated
forésts, pa.stures, and meadows of Virginia., the process continues at

a slow rate, - It seldom is discernable to us in these areas. Geologic
erosion produces about thirty percent of- the total annual sediment
production in the United- States. It usually continues as a slow
natural process unless:it is interfered with by the activities of .

man. ‘. R : .
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The erosion with which we are concerned results from man's use of
the land. -This type is called accelerated erosion since the geologic
rate has been speeded up by the intervention of man. In this country,
accelerated erosion began when the first settlers from Europe cleared
the protective cover from sloping land and planied soll exposing crops.
Today, in addition to'agriculture, surface mining, and construction
activities are the major causes of accelerated erosion. Accelerated
erosion produces about seventy percent of all of the sedimeni produced
in the United States.

It has been estimated that four billjon tons of sediment is pro-
duced in this country each year., (Ref. 1)

]

Figure 1. A Recreatlon Lake Severely‘Damaged By Sediment

One of the most frequently mentioned damages due to sediment is
the reductlon of reservoir capacity. It is estimated that one and one-
third billion cubic yards of sediment is deposited in .reservoir: each
year. (Ref. 2) This represents a loss in water storage capaclty of
270 billion gallons or an dmount sufficlent for 'a city of 5-1/2 million

B *  people. One source reports costs ranging from $.90 to $2.40 per cubic
K yard for removal of sediment. (Ref. 3) At the conservative estimate
of $1.00 per cubic yard the.annual removal cost, if it were possibdle
to remove it, would be 1-1/3 billion dollarz, Since reservoir sites
are a searce resource, sediment must bé controlled to preserve exist-
- ing storage capacity. .o to

-~

Q
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Sediment clogs stream charnels. Reduction in channel capacity
contributes to flooding, intevrfers with navigation, and may cause ex-
cessive channel erosion. It is estimated that the volume of material’
excavated annually from streams, estuaries, and harbors exceeds one-
half billion cubic yards. (Ref. &) The Rappahannock River, which
drains 616 square miles, averages 142 tons of sediment per square

" mile or 87,472 tons per year.

A third major damage caused by sediment is the reductlon in water
quality, Most industrial water supplies and all domestic water .up-
plies must be silt free. Removing sediment is one of the major pur-
poses of water treatment. In 1960, sediment removal from their water
supply cost Washington, D.C., $0.34 per million gallons, or $20,100
per year, (Ref. 5) :

Deposits of sediment in streets, culverts, storm drains, and
waterways represent another substantial damage.

* Figure 2, Sediment From A Shopping Center Development
¢ ' :

: 15
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Figure 3. Single Storm Damage. From An’
. Industrial Site Development

The Environmenial Protection Agency reports street removal costs
of $8.00 per cubic yard in California and $6.60 per cubic yard in
Virginia. (Ref. 5).‘Basement removal costs were $77.00 per cubic
yard in California and $65.00 per cublc yard in Virginia. Storm
sewer cleanout by hydro-flush method was $68,00 per cubic yard in
California and $62.00 per cubic yard in Virginia. '

Sediment caus~» both direct and _indirec'b damages to aquatic life,
It may physicall, iz™ee or kill the organism or indirectly damage it
by affecting the » - .upply and spawning areas, Fish' can tolerate,
fairly high turbida. ., though physioclogical stzess may make them more
susceptible to disease, Damage to their habitat may be more severe,
Ritchie reports several types of damages. (Ref. 6) Reduction of
1ight 1imits photosynthesis and hence food suppiy. Organic matter,
frequently deposited with sediment, uses oxygen in decomposing and
thus reduces the oxygen supply. Sediment reduces survival rate of
eggs. 1t has destroyed fish and oyster spawning areas ‘in the Upper
Chesapeake. ' . . I3

. Damages to the 50il resource from erosion has received consider-
able attention in agricultural areas. It 1S also a significant damage
in urbanizing areas. These damages resiilt in much higher landscaping
costs and maintenance costs or in dissatisfaction with landscaping

results on badly damaged soil, Some damages result in much higher

12
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consuruction costs because of regrading, mud removal, ana high initial
landscaping costs, Other damages dnclude soil deposits on land; re-
duced esthetic values of land and water; lost or reduced recreational
~values of ponds, lakes, and streams; and the sealing of soil surfaces,
which results In increased runoff.

Even the brief review of damages indicates that erosion and sedi-
ment represent a very visible problem that affects many people., There
is a realization among the public that technical solutions to the problem
are available. People simply are annoyed by the loss of streams, lakes,
! and the beauty of the natural areas that attracted them to the suburbs
in the first place.

Test your knowledge of erosion, the activtles of man that cause
much of it, and the damages that result from it by answering the fol-
lowing questions.

Questions:

1. Define erosion and describe the difference between geologic
~ and accelerated erosion,

2, Name three activities of man which cause accelerated erosion.

3., List at least six kinds of damage caused by erosion and sedi-’
ment. . ’

Summary :

Erosion is the process by which soil materials are torn loose and . .
transported by water; wind, ice, or gravity. Its rate under natural
conditions is usually very low. This erosion is called geologic erosion,
when man removes the protective vegetation through. farming, mining, con—
struction, or other activities, the process 1s greatly accelerated.

For this reason. it is called accelerated erosion, 5

The three major causes’ of accelerated erosion are agLiculture.

surface mining. and: construction activities.

K Sediment damages include filling of ponds, lakes, and reservoirs;
clogging of stream channels and’ ‘harbors; reduced quallity of water:
supplies; reduced quality for recreation; deposits in streets, base-
ments, storm sewers, and. waterways; damages to aquatic 1life; and re-
duced esthetic values,

: -

Erdsion seriously damages the land resources; causes higher con-
struction costs, and reduces esthetic values of the land. - b

s
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gﬁRT 11 THE EROSION AND SEDIMENTATION PROCESSES

Unit 1. The Erosion Process

Purpose and Significance:

This unit describes the five types of erosion and names thé erc-
sive force or forces which cause each type. The factors which in-
fluence the amount of erosion are described. The unit also tells-how

to reccgnize *h:t erosion is taking place.

T -An understanding of the types of erosion and of the forces caus-
ing it Is-tasic to evaluating the effectiveness of the control program.
In order to recognize hazardous conditions in time to deal with them,
it is essentlal to understand the factors which influence erosion.

It is important for both the job superintendent and the inspector to
be able to identify hazardous areas and .to recognize signs of erosion
s0 that remedial ad justments cra be made. .

Objectives: ' R

1. Define the five types of erosion uﬂd indicate the erosive
agents responsible for each.

2. Name ‘he four factors which influence thé amount of erosion
and discuss the characteristics of each that determine their influence.

3. Describe conditlons which indicate that erosion is taking
place., ’ .

‘4, Name some conditions that may, subject an area to erosion’
damage._ .

B

Content:

The definit: ~ of erosion. which was used in Part. I emphasizes
that erosion is a -“rocess, Fizst, soil particles are torn louse. from
the soil mass by an erosive agent. This makes the detached particles
readily available for transport. In the second part of the process,
the particles are transported.. In Virginia, the primary concern is

with erosion caused by uator.
‘r

It will help in understanding the’ er”sion process by water if .
the detaching capacity of the erosive agent and the transporting capa-
city are thought of as separate variables. It should be noted also
that soil materials vary in their detachability and transportability.

o The erosive effects of water are of tﬁq-sorts, bqth'ef uhieﬁ
. depend on the kinetic energy or the energy of motion. The first is

A
[
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' the energy .leveloped by raindrops 18 they fall, and the second is the
. energy derived from its motlon as ‘it runs off of the land., The force
of falling rain is applied vertically, whife that of runoff is applied
horizontally. They both perform work in detaching and transporting
soil particles, but their actions are 2ifferent. it

The five types of erosion and their definitlons are as follows{

Raindrop erosion is the first effect of a rainstorm on the soil.
Raindrop impact dislodges soil particles and splashes them Into the
air. These detached particles are then vulnerable to the next type
of srosion, See high speed photos of falling raindop, Figure 5, page W

4o W
Sheet erosion is the erq§ion'caused by shallow sheets of water as
it runs off the land., This type of erosion is very much dependent on’
raindrop splash to dgtach soil.particles and to keep the particles in
suspension as the shxllow, slow-moving flow moves downslope. The
* shallow surface flow rarely moves as a uniform sheet for more than

a few feet before concentrating in the surface irregularities,

! Rill erosion is that which develops as the shallow surface flcw
begins to concentrate in the low spots of the irregular conformatin
of the surface, As the flow changesgfrom ~hallow shest flow to de :per
flow in these low areas, the veloeliy and urbulence of the flow in-
crease, The energy of this rcacentrated flow is able to both detach
and transport soil materials. .This.action begins to cut tiny channels,
which may reach a depih of seyveral inches, These rills are easily
obliterated by hasrowing or other “eonventional  surface jreatments.

Figure 4. Ri11 And Gully Erosicn

[
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Gully erosion occurs as the flow in rills comes together and
enlarges the channel, The major difference between rill and gully
: erosion is the size of the channels. Gullies are too large to be re-
paired with Gonventional tillage equipment and usually require, heavy
equipment and special techniques to stabilize thenm.

Channel erosion 1s the cutting of channel;tﬂnks and beds in
elther permanent streams or intermittent streams and waterways., It
occurs as the velocity and turbuluence of flow becomes strong enough
to dislodge and transport bank and bed materials.

There are feur major factors which have a direct influence on
the process of erosion. These ar€ climate, soils, topograrhy, and
vegetation,

We will first discuss climate since it is the source of the
.. major erosive agent ia the erosion process. When we talk about
climate, we are primarily concemed with rainfall, although tempera-
ture and snow cover are sometimes very important. The effects of
- rainfall are of two .distinct sorts.

- The action of raindrops striking bare soil is the first step
in the erosion process. The erosive capacity of the rainfall cones
from the energy of its motion as it falls. Erosion is a work rxo-
cess in the true mechanical sense in which energy is expended to R
overcome resiStance. This fact gives the key.-to-control of ¥aindrop
eroslion. An intervening c¢6Ver of mulch or vegetation can absorb the
force of rain. The energy of falling rain depends on the amount of
rainfall and the velocity of the drops. Drop velocity varies with
drop size. Fine mist, with droplets about 0.25 m.m. in size, falls

. at about one inch per second. The largest drops, 6 to 8 m.m. fall
., 2t about thirty feet per second.. The, most _erosiva rains are those
-of moderate to high intensity. These rains are not scattered uni-
* ' formly throughout the year.” In Virginia; they are concentrated in
' the monthg of May through August.

} So far we have concentrated Bn the force.of falling rain and
> its capacity to detach and move soil material. The second damaging
effect is the compacting, puddling, and sealing of ‘the soil ‘surface.

As indicated above, largé drops strike with tremendous impact;, "com- EREE

pacting the soil under the point of -impact. Repeated strikes “churn’
the surface into a slurry. As this semi-fluid mass attempts to in-
o~ filtrate into the soil, 1t does a very effective job of sealing the
pore space against further entry of water. As drops continue to
. beat against the surface, they sort and compact the material until ;
. an almost complete seal is formed. Even on sands this action reduces -
Tan water intake .and increases runoff. S

Runoff is the second damaging aspect of rainfall. It hegins
when the rate of rainfall exceeds the intakeé capacity of the soil.
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When a hard rain is unimpeded as it strikes the soil, runoff begins
a few minutes after the start of the rain. In the early stages, °
damage may result from runoff acting as a transporting agent for the
soil particles dislodged by raindrop splash., Runoff at first is in

-a layer of water flowing moré or less uniformly over the ground..

Depth of this flow is usually very shallow. For instance, runoff

-from bare ground or. 20% slope at rates ranging from 1.25 to 3.68

inches per hour produced depths of flow ranging from 0.06 to 0.15
inches. Flows of this sort have practically no capacity to detach
soil, but they do have capacity to transport ‘particles dislodged
and kept in suspension by raindrop impact. Sheet erosion 1is the re-
sult of the combination of these two erosive agents. The effects
oﬂ;this type of- erosion occur on all exposed land surfaces except
in“rills and gullies. Because, it removes soil in thin layers from-
95 percent of the soll surface, it is difficult to observe, even
though the total soil loss may be tremendous.

Under normal field conditions,.runoff occurs both as sheet flow
and as channelized flow. As water moves downslope, it tends to
follow the path of least resistance. It tends to concentrate in the
depressions and irregularities of the surface. This is the beginning
of channelized flow. It often begins only a few feet below the top
of a slope. As the amount of water in these early channels in-
creases, the velocity and turbulence also increase. The erosive
capacity of the flowing water is derived from its velocity, turbu-
lencg; and the amount and type of atrasive material that it carries,
Thé’ velocity increases with the depth of flow and the slope gradient.

- Roughness of the channel will reduce velocity but increases turbu-

lence. As slope length increases, water accumulates to greater 2
depths,hence .developing higher velocities.’ :

Detachment of soil by flowing water is confined Primarily to
areas of concentrated flow (rills, gullies, and other channels),
The detachment of scil is by rolling, 1ifting,”and abrading. The
force 1s exerted in the direction of flow and it detaches some par-

. ticles by simply rolling them out of place. As velocity and turbu-

lence increase, . the currents and eddies actually 1ift some particles
from their place and set them in motion. As particles of soil already
being carried by the flow strike or drag against the sides or botton
of the channel, they "knock particles loose and set them in motion
(atrading). C o :

The second fastor influencing erosion is .the soil, Wheh all

<other factors are held constant, different kinds of soil erode at

different rates. Differences in soll erodibility may cause more than

~a ‘tenfold difference in sediment yield. The relative soil erodibility

has been' determined for all Virginia soils, and areas of particularly
erodible soi1s should be identified in the erosion and sediment control
Plan, .

The soil propertles which ipfluence erodibili{y are particle size
K}

" N« : B
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and gradation, percent of organic matter, soil structure, and soill
permeability. Erodibility tends to increase with greater silt (.002
to 0.05 m.m.) and very fine sand (0.05 to 0,1 m.m.} content and to
decrease with greater sand (0.1 to 2.0 m.m.), clay (less than .002
m.m.) and organic matter content. Soils with high clay content are
generally more resistent to detachment but once detached, the clay
particles are easily transported. Deep permeable solils are less.
erodible simply because more of the rainfall. soaks in. =

The chird factor influencing erosion is topography. The most

. important effects of topography are the result of slope langth and

Elope steepness. The longer the:.slope, the greater the depth of run--
off. The build-up in depth of flow with added length causes an in-

. “crease in velocity. :

Steepness of slope influences erosion in more than one way.
There is more raindrop splash dowrhill than uphill on sloping land,
so that the net movement of soil in the splash 1s downslope. The
velocity of flow increases with slopo steepness. ,

. The directioh of slope has an indirect effect in that vegetation
is harder to establish and maintain on the hot south and southwest

‘' facing slopes.

©

The fourth factor influenc¢ing erosion is vegetatlon or surface
cover. It is the most important from the standpoint of -control.
Research has shown that the amount of erosion is proportional to
the amount of bare soil that is exposed to raindrop impact. (Ref. 1)
Osborn reported that the amount of cover far outweighed factors such
as type or species of vegetation in preventing splash erosion, (Ref.
2) However, the short sod grasses were somewhat more effective in pre-
venting soil splash. . .

The.most important function of vegetative cover and mulch:is to
shield the soil from the impact of falling rain.. This prevenis splash
erosion and also prevents scaling of the soll su¥fface. Another-
important function of vegetation is the slowing of runoff velocity.
Vegetatlon is frequently used to provide a protective lining in shallow *
waterways. In these channels, vegetation provides protection by re-
ducing the velocity near the bed of the chamnel. Vegetation with a
dense uniform growth near the soil surface and with a strong fibrous
root system is most effective in reducing erosion. ‘Good uniform stands
of Bermuda grass, Kentucky bluegrass, or tall fescue meet these re-
quirements. All three have a high percentage of basal leaves (1eaves
originating near the soil surface). They provide good surface cover
even after mowing and with ‘good management will retain their density
indefinitely. o - .

‘- «The effects of splash erosion areséasy to see in naturé. Splashed
soil particles can be seen clinging t6% the foundations of buildings that

n
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aye adjacent to bare soll, Particles can be seen on stems of weeds
which are growing in a sparsely vegetated field. Pedestals of soil
. capped with protective stones can be seen where raindrop splash car-
ried away unprotectéd material.. Figure 6 shows an extireme case of
pedestal formation. :

.t

Figure 6. Pedestals Capped By:.Pr'otecfing Stones

. SOWY 1
T REON L

The erosion caused by the combined forces of raindrop splash and

’ sheet runoff may ‘be hard to see in completely btare stone free areas,
t? A .smooth puddled appearance after rains is some indication of the com-

. pacting and sealing effect. Mud deposits at the base of slopes or .

" where runoff from bare”gound flows onto vegetated areas is a good in-
dicator. If stones are: present, the pedestals may be slightly under-
cut by the flowing water,-

. Nhen the process gets to the rill and gully stage, it s easy to .
. detect. Even tiny rills indicate that corrective measures are needed.
N
? Eroding channels show excessive areas of ba.re undercut or, freshly
disturbed stra:l(;ht sided banks. - ) ) .
Py . bl N
T ' In additlon to being able to recognize that erosion has taken
place, it 1is important to recognize erosion prone areas in time to .
t:xlge corrective mea sures., e . .

Almost any ‘mre sloping area with slopes more tha.n a few feet
long is a potential erosion hazard. Long reaches of ditches, trenches,

9 <
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or other channels are potential hazards. EQ:# pnent' work along drainage- .
ways and streams can cause damage to - tatle channels. Storm drain

systems should be properly protecte&. Note the areas on the plan
. which are marked as high erpsion hazard areas. Continually check

all areas and be ready for rain. —
P . o . ~
Questions:
1. Define the five types of erosion,' and name the erosive ageni . °

or agents‘._for each type.

2. Name.the fout factors which influence eroslon, and for each
.- factor desgri_be'thg_e charac .eristics which determine the influence on
erosion. ° .. 5 o .

N A

T 3. Describe some fleld conditlons that indicate that splash .
’ erosion‘ahd sheet erosion has taken place, Describe conditions ®hat . . ‘.

¥ indicateé'an eroding stream channel. = - .. ;
- C Do, e - o . I
L4, Describe some field conditiens that indicate erosion prone
areas, T R o :

RITE

g

Summary :

Raindrop erosion is the.erosion resulting vfr"ém raindrop impact .. .. -y
. and the splash of soil materials which it Knocks loose.: Tt is thei  *
first effect of-rain on-the. soil. BRI v o s

L1

~  Sheet ‘gxqsion'is\,g" the loss of a shallow layer of soil as the 'soil
=i, , particles dislodged by raindrop impact are carried off by surface run-

off. The primary erosive ageat is raindrop splash which‘dislodges
..and -keeps the particles in suspetision; _Runoff 1s the secondary erosive
“agent. R o o e e T -

7Rill and gully eresion’is "he erosion-which develops as the shal-
. low surfafc'e_i_‘ldw'gathqrsj_h‘ijs_ur(‘acg"u?x"égﬁlﬁritie_s. Tiny channels form
o as the flowi‘_.ng'__watez‘rg’%.-in's"‘énough velocity and tirbulence to dislodge
" and transport-soil ‘material. -The differefice between rills and gullies
is a matter of size, Rills can ‘be obliterated with ordinary tillage
equipment while gullies require heavy equipment and special techniques
for stabilization.- . -

Channel srosion is the cutting of banks or beds of ditches and
streans. ROURSEE - s :
Streams .

’ .
climate,

Lot

The four major factors influencing erosion by water are
soils, topograPpby, and vegetatlon. .

. Rainfall is the most important aspect of Glimate. The total
~ kinetic e‘nerg_‘,’,'of‘,.a.:_‘storm\a'.nd ts-intensity determines the erosive

ooty
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effect. The kinetic energy is largely determined by the amount -of z‘ain, .
- " the“drop size’ an ~'the resultant ve10city of the drops.

Soils differ greatly in.erodibility, other factors being equal, A .
Erodibility may be ten times as great on some Virginia soils as on )
others. In general, silts and very fine sands.are most erodible, and
erodibllity decreases as sand content, clay content, and organic mat- -
ter increase. Thus ¢he characteristics which are important are par-
ticle $ize and gradation, organic matter content, permeability, and

. type of soil structure. These characteristics determine the detach-

" ability of soil particles, the rate at which water moves into and -
through the soil, and the transpdrtabuity of the particles. .

Topography is the third influencing factor. Velocity of runoff
increases with slope gradient and with depth of flow. Since slope
length adds to the amcunt of contributing watershed, it results in
deeper and higher velocity flows with eacl* increase in 1ength.,

Vegetationy; the fourth influencing factor, acts as an energy
- absorbing layer between the soil and the falling rain. This effect
is roughly proportional to the percentage of the soil]l surface covered.
A second effect is the slowing of runoff velocity,, and a third is the
" waintenance of irfiltration capacity.

The ’Jresence of soil particles clinging on the sides of stakes,
posts, foundation walls, stems.of weeds, and other objects. on bare
soll areas is evidence that splash erosion has taken place. Pedestals,
formed Sgfien small stones protected: the soil under them and allowed
tlie adjacent soil to sphsh awayYy are further evidence of splash ero-
sion.

A puddled or crusted soll ‘surface indicates probable sheet ero-
slon. Deposits of mud at the toe of slopes or where runoff goes from
btare soll into vegetation are further evidence.

The occurrence of rills and gullies indicate very high rates of "
loss.  Stream channels with more than occasional tare straight-sided .
or undercut banks are probably eroding excessively. .

Ba.re sloping areas which exhibit none of these signs have probably
not received any rain or at least no erosive rain. Unprotecteddrainage-
ways and channels with no evidence of cutting have prohably not received
nigh velocity flows as yet. .

B
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Unit.2. The Sedimentation Process

Wse dnd Significance!

This unit discusses sources of sediment, sediment txansport, sedi-

* ment yleld, and deposition of sediment. The characteristics of trans-
ported material are discussed and related to source. Transporting <
capacity is related to the characteristics of the material transported
and characteristics of the transporting flow. The factors governing

_.deposition are discussed and related to types of sediment materials.

“- A knowledge of all of these items 1s essential to understanding

the function.of the various elements of the erosion and sediment con- .
trol plan,. It is particularly important in checking the effectiveness

‘of all sediment trapping practices. ’ a

Objectives: - . i
1. Indicatethe sources of sediment and discuss the relationships
between source and size of the material. . .
. .2, Describe the béhavior of the various sizes of soil material
2in a flow. :
. - N N N
& 3.. Explain how, why, and where sediment is deposited.
- . ' Content: -7 R

Sedimentation includes erosién, transportation, and deposition of
_sediment. Erosion has been discussed as a separate item in the pre-
ceding unit. In this unit, our main concern with erosion 1s as the
soxsqrce of sediment. :
\Sediment is transported as suspended material in the flow, as
materiakibounced along the surface or bed, and as material which slides
and rolls along the bed. As you would suspect, the suspended load is
made up of very fine materials. Clays and collolds are generally
evenly distributed throughout the flow. They move along with the flow
<3, “and behave as if they were a part of the fluid material of the flow,
Si1ts are more or less evenly distributed in turbulent flow, but have
a tendency to be more concentrated near the bottom. Sands and larger
..  material bounce, ‘roll, and slide along the bed. These are referred to
- as bed load. - : .

The nature of the sediment is primarily determined by the source.
The splash erosion process with the associated sheet flow is incapable
2 of moving sandéland coarser material very far, Splash erosion and
associated Sheet erosion ‘remove”the veky fife mater YT THEse Waterials ™ """
are éarried as suspended load. This type of material, particularly the
clay, stays in suspension for long periods 9f time. The amount of very

. . 98 . .
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fine material moving in a flow is related to the rate of supply of
the material. It is seldom present in amounts equal to the carrying

’ capacity of the flow. The amount of these materlals supplied depends
: on the soil material make-up, the resistance to detachment, and the
detaching capaclty of the erosive agent,

The amount and type of bed load are related directly to the flow,
The movement of bed load tends to be in btalance with flow conditions,
This has an important bearing on channel stability. If the flow be-
. comes loaded beyond its_transporting capacity,.deposition.will occur,.
However, if the load is less ‘than the transporting capacity, the flow-
ing water attacks the channel in an effort to achieve a balance be-,
tween load and capacity. Any change in sediment load or in flow
characteristics will have an effect on channel stability. Velocity,
turbulence, and the size and type of materials available are the pri-
mary factors determining the sediment load.

Deposition of sediment is the inverse of erosion. It occurs :
) when the carrying capacity of the flow-is reduced to a point below
& that needed to carry the sediment load. . Deposition, 1ike erosion,
is a selective process which results in a gradation in the size of
material in the deposits., When flow is diminished the coarser frag- .
ments are deposited first.

w

Sedimem. deposits may occur on land or in various forms.in bodies
of water. Deposits can occur on 1land when the runoff from slopes
 reaches more gently sloping land or is slowed by vegetatidn, The -
runoff loses velocity and hence the capacity to carry the same sedi-
ment load. Deposits occur in water as a faster flowing stream flows
into a slower one or into a lake, reservolr, pond, or ocean. A stream
flowing from a steeper gradient to a lesser one will also lose velocity
and carrying capacity and will form deposits..
Y
To develop adequate sediment control it is necessary to know the
source, amount, and nature of the sediment. If the sediment is mainly
< from spla.sh and associated sheet erosion, land ‘treatment is the most
appropriate control,' Sediment traps and basins are much less efficient
than lund treatment in trapping the very fine material from this type
of erosion. If the sediment is mainly- coarse. material from gullies
and channels, there are iwo ways to control the erosion, thus reducing
Sediment at its source. One ‘is to alter the flow characteristics by
reducing grades, widening cross sections, reducing obstructions and
roughness which could cause turbulence, and reducing the flow by
storage and controlled release structures. The other is to provide
some protective cover to the channel banks and perhaps to th'e bed -

roves e arenroe<nonn N0ER, SoAANoR. CABNOR b6 cONtTOLLed Ak, 118, SouTCE,, L MuSE, bc_z:e-.,-w.,.,,,.o...
moved from the flow before going off site by the use of sediment traps
or sediment basins.
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This completes a rather trief discussion of a very complex pro-
cess. The discussion did cover the most impertant general concepts in
the area of concerm, - Test!your understanding of this unit by answering
the following questions. o

Questions:s

1. What is the usual source-of the clay and silt materials in
the sediment load? What is the source of the sands and coarser
materials? Explain why for both cases.

2. How does clay and other very fine material behave in a flow?

" How does silt behave? .How does sand and gravel behave?

3. Explain why, how, and where sediment is deposited?

Summary:

The usual source of clays and silts is from splash erosion.
Coarser materials such as sands and gravel usually come from gullies
and channel banks and beds. The splash erosion process with the
associated sheet flow is incapable of moving sands and coarser
materials very far. It can move great quantities of the very fine
materials. On the other hand, sands or gravel can be detached and
bounced, slid, or rolled along the bed by the rapid and turbulent
flow in the gullies.-and channels. « These flows will continue to carry

, clays but will have a2 much higher Proportion of coarser material.

) Clay and other ‘very fine material move along suspended in the
flowing water. They move with the flow and behave as a part of it.
Silt is suspended .in the flow but may be more concentrated near the
bottom in the less turbulent situations. Gravel 1is usually bouncéd
or rolled along the bed.

Sediment is deposited when the flow loses.energy and can no longer

" carry the load. Since the energy or transporting capacity is derived

. from the velocity of flow, anything that reduces the velocity will re-

duce the carrying capacity. This happens as a stream grade is reduced,
as the flow becomes wider and shallower, or as it is slowed by flow-
ing into a still body of water. As runoff on land reaches a shallower
grade or is slowed by vegetation, it will deposit sediment. '
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PART III CONTROL

Unit 1. Principles of Erosion and Sediment Control
- -

Purpose and Significance:
. b4 Rt N '
. The principles for an affective erosion and sediment control program  *
are' presented and discussed. The principles relate directly to the
things you have already learned conéerning the nature of the .erosion and
sedimentation process. 1pe‘y‘a‘.re*ba'se'd"on—‘the*need—to—buiifer—onn'euualiza__d_
the forces of the erosive agents and of the transporting agents. .

No plan can foresee 2ll the eventualities of the day-to-day con-
struction job. A knowledge of control yrinciples will ‘enable you to
recognize areas that need attention and io provide it before problens
develop. If problems develop despite preventiye efforts, this knowledge .
will help you to come up with the bestesolutlons. .

OEjeetives :l . S B R

1. Describe eight principles of ‘erosion and sediment control.
Content: .
The ‘preceding units discusscd erosion and sedimentation caused by .
swater, It was pointed out ihat the energy of rainfrops is a potent
agent for loosening soil parficles in poorly protected areas. This .
same Traindrop energy Puddles and seals the soi]l surface so that instead
of soaking in, water soon begins %o run off. This runoff generally
moves.the loose soil particles in proportion to its volume &nd velocity.
This flow may Pick up more particles as velocity and turbulehce in-
crease and will continue to carry this load until the water is slowed
down by spreading, by Treduced gradlent, or by flowing into areas of
vegetation or still water. The principles which follow are based on
interceding at some point in this ‘process to absorb.energy or to reduce
. the opportunities for the process-to cpntinue. '

The first principle is to recognize and protect the ‘very critical
erosion areas on the developmemt site, Although this is one.of the
basic considerations in developing the Plan, it is necessary -for job
superintendents and inspectors to recognize' the critical areas-and
understand the intent of the Plan in leaving these areas undisturbed
or providing special protection to them. .

Susceptible areas include drainageways, stream channels and the
area adjacent to- them, areas of steep slopes, areas of highly ‘erodible
R - To5 B k- T 1vng-reaches-of-open-ditches-on-slopes, strean..crossings, and
other potentially hazardous areas. These critical areas are to be .

O
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U identified in the plan, As job superintendents, you will need to cau-
¢ tion and train your workers to respect the measures that are taken to .
' protect the site. As an inspector you need to be alert to equipment ™
use or other activities that may be increasing the risk in. these areas.

The second principle is to protect the btare soil from raindrop
impact. This means keeping the area of soil that is exposed and the”

" length of time that it is exposed to an absolute minimum.. Work shpuld
be organized so that mulches and”temporary or permanent seeding can
follow grading as soon as possible. This may call for limiting grad-
ing at any one time to areas that can be stabilized immediately. Jobs

should be done in stages not only to reduce time of exposure but also
) to avold the periods of most erosive rains, mid—May through August in
.~ most of Virginia. . ) .

The third principle is to maintain the infiltration function of
the land to the maximum extent possible, This involves mulching and
vegetating exposed areas Iimmediately, as does the second principle.

» It also involves keeping uinecessary compaction by construction equip-
ment and other traffic to a minimum. Ji. means protecting areas of
existing vegetation as well as the newly MuYchéd and seeded areas, - -
Street and parking areas can be graveled early to help reduce runoff
while prepared drainageway vegetation ‘Is being established. Swales
and wetlands serve this purpose ,.and should be protected to presérve
the capacity to store®and allow water to soak.in.

- ' The fourth principle is to keep runoff velocities 1gw. The

T destructive energy generated by runoff from steep or long slopes can
be minimized by the use of interceptors or diversions to shorten
slopes and carry the water off at a controlled grade and veloclity.
Intercepted runoff must be outletted on stable areaSy on mechanical
measures must be used to carry it to a-safe outlet.

- e,

(o

The fifth principle 1is to protect denuded areas from runoff °
generated above them. Again, diversions and interceptors are used
. " to-carry runoff to safe outlets. . .

The sixth principle is to prepare drainageways on the site to
recelve the concentrated épd increased runoff which will be generated
‘and to control the release”of this runoff from the site to -prevent
channel erosion downstream.

The seventh ﬁrinciple is to trap sediment at the perimeter of the
development site in temporary or Permanent sediment basins. The sedi-.
ment”basin. is the "last ditch" sort of control, but it chould be there
if all else fails. Sediment basins must be checked frequently, and.
Periodic cleanouts should be scheduled . The plan will ddentify the
level at which cleanout must be done. °

“

The eighth principle is to haintain the installed eroslon and sedi-
ment control practices. Practices must be diligently checked, especially.

» >
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if there is'a threat of rain. A close-of-day check is strongly recom-
merded, and a check for damages ‘after each rain is equally important.
Look for damaged diversion berms, damaged waterways, sediment traps,
downdrains, and other critical runoff carrying practices, Be sure that
outlet areas are properly protected. . Check for rills and repair them
‘before they become gullies. o * L )

N

1

Questionst

1. .Briefly describe eight principles of erosion and sediﬁient
control ~ ) ’

Summary :
Briefly, the principles for erosion and sediment control ares

Protect critical erosion areas by giving them speclal attention
and treatment if needed. These would include drainageways, stream
channels, steep slopes, highly erodible soils, stream crossings, and
other areas. : o .

Protect bare soil from raindrop impact by keeping the size of
the area denuded and the time of exposure to a minimum. .

Maintain the infiltration capacity of the land to the extent
possible. This involves mulching and vegetating areas .promptly. as .
well as avoiding: winecessary compaction. It also includeS m tain-
ing existing vegetated areas, swales, and wetlands which have water
recharge capabilitles. -

:keep runoff velocities low by using diversions to artifically
shorten the slopes. Outlet diversiors onto protected areas or in
special structures. ‘ L .

) Protect -denuded areas-from runoff coming from the areas above
them. Use interceptors or diversions to carry this runoff to safe
outlets. : )

- Prepare d.rainagewiys on the site to saf‘ely handle . the concentrated
and increased runoff which will be genexated, and control the release
‘'of runoff from the site to prevent channel erosion downstream.

- Trap sediment-at the pe}.'hﬁeter of the site.

Maintain the control measures by daily uc})ecks followed by re-- - -
, pairs as needed. : . '

o

[
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Unit 2, The Erosion and Sediment Coniroi Plan

Purpose and Significances

. B . o

This unit reviews the "Guidelines for Erosion and Sediment Control
Planning" and the "Guidelilles for Erosion and Sediment Control Plans"
) which are on pages 1I1-3 to 12 of Appendix A. They are also included
4 as required items in every local handbook. -

‘ The guidelines for plans indicate the- items that are required in -

" erosion.and sediment control plans. The guidelines ‘for planning in-
e ddeate-when—various—types-of-practices—must-be-applied_in-relation.to

the scheduling of the development activities. . .

< A .
. Both inspéctors and job superintendents should be familiar with-
‘all elements of erosion and sediment conirol plans since both are con-
cerned with the effectiveness with uhich the set of pluns is applied
to the actual conditions of the site, This includes being aware of
the required sequence and timing for installation of erosion and sedi-

ment control practices .

Objectives:

1 Describe the two parts of an érosion and sediment control

plan.
2, List six things which the plan mus*t; spell out.

‘3. Be able to explain what must be shown in .the plan for each.
tempora.ry practice., For each pemanent practice.

4, Name the major features of a maintena.nce program for the
erosion and sediment control facilities. L . 3

5:; List what must be shown on the map concerning proposed altera-

tions of the area. .

6. List the elements on staging, of phasing,’which must be
described in the narrative. o A
Content. e e - T '

o Read the “Guidelincs for Erosion and Sediment Control Planning"
Appendix A, on pages II-3 to 5 and the "Guldelines for Erosion and -
Sediment Control Plans" on pages 1I-7 to 12. These two sections are .
required to be in each local handbook, so you may look up the appropriate'
pages In your local handbook. o .

It 1s important to note that the guidelines for planning, Appendix
A, mge II-5, indicate that the first construction activily shall be
. -
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the installation of the meeded erosion and sediment control structures
“prior to.or during the first phasé of land grading.® Also, note that
these structures are to be seeded immediatel&é.fter they are built.
Storm water management facillties must also

carried out.

.

Any graded areas (e_:_ccept streets and parking areas where under-
? ground utilities are planned) should be seeded and/or mulched as,soon
‘as rough grading is done unless 1t is to be permanently stabilized
within thirty days of the initial removal of vegetation. In this re-
gard there may be many instances where mulching would be desirable

among the first activities

—————~-——-~—even—»though_.plans.-céued.ior..mmﬁmgnt stabilization in thirty days.
: For instance, if you are dealing with a particularly erosion prone
- area and the work is being done during the period of the most erosive
rains, costly damages could occur during a very short period. A

The guidelines for plans are quite specific-as to content. .Study

v page II-7 and the top half of II-8 of Appendix A carefully, then pro-
ceed to the numbered items en the middle of page II-8 through 11-10.
These numbered items elabarate on the required elements of the plan,

The following sample erosion and sediment control plan illustrates
the required elements for a plan. Note that soilsvdata for this site
**need not be on a map':_sir'x’ce the entire area is Cecil silt loam. An :
. actual plan would include mulch type and rates for the stiructures,
,seed mixture and rates for the structures, and mulch and seed speci-
, fications for all other areas to be seeded.

 EROSTON-SEDIMENTATION CONTROL PLAN - SAMPLE NARRATIVE

" ELEMENTARY SCHOOL

DESCRIPTION: The project is a 20 ,000_square-foot School building with
__g;gg;c_ise_.fields-on'.a"6,‘.-’a;‘éi‘€ ‘site. *
. .. DATES OF CONSTRUCTION: Projecf is scheduled to start on May 1, 1975;
" to be completely stébiliz$d by October 1, 1975. .

SO]L DATAs Thegentire site is Cecil silt lpam eroded rolling phase.

TREE PROTECTION: Trees along the perimeter will be Protected from
_equipment damage by appropriate signs-and barriers. .¢

EROSION CONTROL PROGRAM: Not more than one-half the site is to be -

cleared at one time. Anchored mulch and temporary seeding will be done
: immediately after grading to all graded areas except bullding site

and 30-foot border and rarking area. Parking lot to be ‘covered with

e

ey gravel-after-gradingi. - - 2 e

b
P K -
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SEDIMENT CONTROL PROGRAM: Control will be achieved through installa-
tion of one temporary sediment basin of 0.5 acre-foot capacity and

one temporary sediment trap of 0.15 acre-foot capacity. ‘Fifteen
hundred feet of earth diversions to direct storm runoff to the basins..

SAFETY PROTECTION: The sediment basins will be posted and the larger_
one fenced to.exclude children,

PLAN OF OPERATIONS: 'All mechanical controls are to be placed, mulched
and secured prior to or as the fixrst step in clearing and grading.
Following their completion, the school site and area east of the
school buillding are to be stripped and the topsoil stockpiled at the
—~—t———-southeast-corner-of ~the—~sitei- This-area will-then—be~btrought to-grade -~
. as nearly as possible without disturbance to-other areas. 'All areas o
‘trought to grade will then be mulched and seeded with temporary
Vvegetation. Mulch will be anchored with mulch anchoring tool., As
soon as mulch is anchored, the remainder of the site except for the
area at the south sediment basin will be graded and a stockpile of .
soil material estdblished near the topsoil stockpile for filling the
-®sediment basin as the last step in grading. o

STORM HATER MANAGEMENT: The peak runoff for a-10-year frequency ‘rain-
fall after development shall: not exceed the, lO-year frequency peak be-
fore development. This will "~ accomplished by usp of roof top and
parking lot storage,_ (see-atached calculations.) All calculations
are based on.the meéthods set forth in the Soil Conservation Service

) __publication, "URBAN HYDROLOGY FOR SMALL WATERSHEDS," Technical Release
I — No. 55, SCS, USDA, January 1975. )

MAINTENANCE PROGRAM: _‘All measures are to be inspected daily by the
site inspector and superintendent. Any damaged structural measures
will be repaired by the close of the day. Sediment basins are to ‘be
cleaned out in accordance with the specifications and the material
disposed of by spreading on the site. Mechanical controls will be
removed after areas above: them have been stabilized with vegetation.

The sediment basin at the south end will be left until all other "
mechanical measures have been removed and the areas permanently
stabilized. - .

;-u .
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DETAILS OF MECHANICAL CONTROLS

o

SAMPLE . ' SAMPLE .
. [ H
n 2 . T Flow tine

Na. 3 Gravel

T —M2"x2"Stoke - 1%
3 .V in ground, » , .
STRAW _BALE. DIVERSION ' EARTH DIVERSION BERM

. o (Height Vories)

. EL3860'
Eergency EI. 384.0'
Spillway :

g1, 380.0'

Rip Rop 12" Condult

“w -

SEDIMENT BASIN -Clean Out of EI. 382.0' -~

3 Courses .

Building Black L B I

on Sids — 56 - 1.

3" Gravel .filter A 'Ng(irovel Drains
TEMPORARY $EDIMENT TRAP TEMPORARY SEDIMENT TRAP,

AT CULVERT HEADWALL . . ' AT ALL INLETS

NS

t
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[EROSION & SEDIMENT CONTROL PLAN NOTES:
: o ' ELEMENTARY SCHOOL
¢ ) : -

1, No disturbcd area will be exposed. for more than 30 calendar dayu L
without seed@ng, mulching, or other Protective measures. - e

2. All° mechanical erosion and sediment control measures are to be
placed prior to or as the first step in clearing and grading.

3. .All storm.and sanitary sewei lines n;thth“;t;eets are to be mulched
and seeded within 15 days after backfill §0“more than 500 feet are

to be open at any one time. b

u. Electric power, telephone and gas supply trenches are to be com-
pacted, seedcd and mulched within 15 days after backfill.

5. All temporary earth berms, diversions, and sediment control dams
are to be mulched and seeded within 10 days after grading. ., Straw,
: hay, or comparable mulch is required.

e

6, Trees along the perimcter will be protected from equipment ~
- damage by appropriate signs and barriers,

7. Any-disturbed area not. payved, sodded, or built upon by November 1
is to-be seeded on that date With temporary vegetation and mulched.

8. All land, on or off site, which is disturbed by construction and
which is not built upon or surfaced, shall be adeguately stabilized
10 control erosion and sedimentation.

9. ALl erosion‘and sediment controls, including seeding and mulching , ...
shall be in accordance with standards and specifications contained in Ty
the local erosion and'sediment control. handbook.

.
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' .,pra.c-tice. For each permanent practice,’

-33-
When you have read the assigned pages in Appendix A; the conten S,
including the sample plan, test yourself 'by answering the following

A

Questions [ . - ' .

1. Give a brief description of the two parts of.an erosion and

sediment control plan N

. ‘2.‘ List six things which the plan must include.

3. Explain _]ust what must be shown in the plan for each temporary _

<

K, What are the major features of a maintenafive program for the
erosion and sediment control facilities?

“

5. Hhat must be shown on the map ‘,_;:oncerning proposed alterations N

. . 3

of the area?

~

" 6. What are the elements of phasing which must be described in
the narra.tive"

.

Summary: . .

N %

The plan shall consist of two parts -- one, a narrative report

‘ describing the‘project and giving the purpose, schedule or pha.sing

of major construction activities, schedule for installation of erosion

- and sediment control practices, and the engineering assumptions and H

dalculations for the control measures; and two, a map or maps of the
same scale or .a base.map with overlays depicting topography, limits

for clearing and grading, other proposed alterations of the area, .
and the location of the control measures and facilities.

ur The plan must include the type, ma.gnitude, and 1ocation of
existing and anticipated conservation -problems; delineations of the
axreas of clearing and grading, areas to be mulched, and the areas to
‘be established to temporary or permanent vegetation; schedules show-
ing the staging of the major land disturbing activities, and the thning
and sequence of installing conservation practices and facilities; the
location of erosion and sediment control practices such as sediment

besins, diversions gate:m.ys,._m-m.dramﬂ—and-the—topemplv—o%e———
area. It should also identify e predominant soils, describe exist- .
ing vegetative cover, and describe the existing drainage pattern.

For each temporary practice its 1ocation (on map), dimensional
details the design considerations, and the calculations for mechanical -
measures must be indicated.’ The extent of vegetative measures should hl
be given in the narrative in'acres or thousands- of square feet and . !
should be located on the map. Timing and sequence must be included '

41
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for all practices. The same tybe of information must be éiven for
permanent practices. ’ -

The maintenance program should assign responsibility for checking

all practices and critical areas. Tt should specify the schedule for .

checking; how repairs are to be handled, including both vegetative
and structural measures; sediment removal methods, frequency, and
disposal; and the removal of temporary measures after they have sgrved
“their purpose. - . , o . h

Proposed altcrations are shown on a map Or maps which must .
delineate the 1imits of clearing and grading; the areas of cuts and
‘fills; roads, buildings, pond areas, other structures; and stormwaier
management facilitles. :

v

The schedule for phasing of land disturbing activities should

" ‘'show the sequence of land clearing operations, removal and stockpiling

of 'topsoil, major earth moving and grading, control facility-installa-
tion, and program of operations. . -

v

~
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Unit 3. Erosion and Sediment Control Practices C N

Purpose and Significa.ﬁcc t

This unit covers in detail all erosion and sediment 'control prac-
tices which are in Appendix A, the Virginia Handbook. It familiarizes
‘ the reader with the purposes, places of applicability, and the specifica-
tions for -all practices. It also discusses the operational and schedul-
1ng techniques that help reduce erosion and sediment problems, ’

It is mportant to become familiar with the name, purpose, and
place where applicable for all practices. Tables give guidance on -
cholce of vegetation in-case adjustments must be made because of date
~of seeding change or other reasons. The important features.of structu.ral
practices, including how to check.capacity and stability requirements,
should be understood.

It is important to know each’ practice well enough- to relate it to
the Lone or more erosion control principles which 1t helps to satisfy.
For ‘this reason, the practices are grouped and discussed under the
major principle to which they apply.

ObJectives : . ' ~ ¢
1. Describe procedures or methods used to reduce the hazard to
the very critical areas. K .

. . 2. Name at least six practices in the Virginia Handbook which
have as a primary function the protection of bare soil from raindrop
impact. '

3. Name practices, proéédures. and techniques which provide pro-
tection by maintaining the infiltration capacity of the soil.

4, Name each practicé which providcs protection by keeping runoff
velocities low. A -

5. Name the practices which are used to protect denuded areas T
from runoff which comes from the areas above them. .

6. Name the practices which are used.to safely:conduct congentrated . |
runoff on the site and also the measures that are used to control the -
release of this runoff from the site to prevent erosion downstrcam.

7.  Name the practices which are used to trap sediment.

<

Content:

) The first principle which was listed in the unit. on principles of
erosion and sediment control had to do with rccognition and protection
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of the extremely critical erosion areas. One of the firsf things to
be done on the development site 1s to recognlze critical areas and
plan all activities in such a way that these areas will b protected.
In most cases, protection.for these areas means.taking precautions to
see that they are not disturbed." Concern here is with operational
procedures and techniques rather than with the named practices. It
may be necessaxy to fence critical areas or erect barriers to keep
traffic and equipment from damaging them. The work crew should be
instructed to protect them. It may be necessary to provide safe
crossings for streams and drainageways. In some cases, fertilization
a.nd/or additianal planting may be needed. Providing protected roads

.a2nd equipment storage areas early in the development will reduce the

hazard to other areas. - Protection of these areas needs to- be included
in.your daily inspection and maintenance program. R

The second principle which was discussed was to protect bare soil
from :=.ndrop impact: The practices which satisfy this principle pre-~
vide the first.line of defense against erosion. These are the mulching
and vegetative practices. They are among the most effective erosion
control- practices in the program, and fortunately they are usually the
lowest cost. practices.

The. practices in this categéry are listed below together with
the page number in Appendix A where their standards and specifications
may be found. . '

0 . Appendix A

Practices Which Protect soi1 From Raindrop Impact  Pages

1. Disturbed area stabilization (with ¢ I11<114-115
mulching only) -

2. Disturbed area stabllization (with I111-116-119
temporary seeding)

3. Disturbed area stabilization (with I11-123-130 |
permanent seeding i

b. Disturbed area stabilization (with sod) III-131-13%

5. Disturbed area stabilization (with . III=135-138
Bermuda.grass)

6. Disturbed area stabllization (with . I11-139-140
ground covers) ‘ .

7. Tidal btank stabilization (vegetative) 11-flp

. Study the above references carefully. Also, read Appendix A,
pages III-3 and 4 down to Mechanical Practices. The superintendent

14
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will find excellent directlions on how.to install the practice and the n
necessary amounts, dimensions,and other criteriz. The inspector will . '
find the important specificatinsns which must be followed if the practice

- 1s to perform as intended, 'h. schedule and phasing section of the
plans will include the “iming and seqQuence for installing these measures,

In checking or imsmpection of tne performance of these practices,
- remember that the amoumt of erosion is proportional to-the amount of

- bare soll, Well distri’uted straw mulch at two tons peracre should
cover about 90 percent of the sgil surface, Continuous bare areas of -
more than a few feet long, if' orlented up and,down slope, can be
Potential damage areas, Mulch that .is not well anchored may be blown
off by the winds which precede violent storms and may be completely
ineffective when the rain comes,

4

BN

Figure 7. Straw Mulch At Two Tons Per Acre

Permanent vegetation practices should provide almost 100 percent
surface cover after iwo or three months from seeding and should be
predominantly of the specified grassSes or at least of permanent types
‘of .equal erosion control value,

Maintaining infiltration is the third principle., "All of the 4
above practices help to serve the principle of maintaining-the infiltra- :
tion capacity of the soil by preventing raindrop :meact from sea.lj.ng

the surface. s

- © .7 45
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, There are several operational procedures and techniques which-
help maintain infiltration., Avoiding unnecessary compaction by con-
struction equipment and traffic may be a ma jor consideratlon. Don't
confuse the compaction needed in a dike of a sediment basin or diver-
sion with the firming needed for a seedbed. Putting the gravel base

. down early for roads or parking areas will provide nrotection and

allow some infiltration. Swales and wetlands should be protected in.
order to preserve thelr capqgity_for storage and insocak of water.

Tempoiary level spreaders (see Appendix A, pages 111-25) and top-
soiling disturbed areas (pages ¥II-120) will increase infiltration in
certain circumstances. When the level spreaders outlet on solls with

_ good infiltration and permeability, some of the water will soak in%

Topsoiling will increase infiltratlon when the topsoil material has
a’higher infiltration rate than the material in the area covered. It
will also have a lasting beneficial effect on infiltration by support-
ing good vegetative cover, - ’

In checking and inspecting level spreaders, it is important to
check that the spreader is of the designed length, ‘that the 1ip 1is
level, and that the area below it is well vegetated and shaped so
that the water will not reconcentrate. The interceptor or diversion
also must outlet properly into the spreader. The conditlion 6f the
spreader 1ip and th: area below should be checked daily.

Figure €. Mulch Can Be Anchored By Machine

Q
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" The fourth principle is to keep runoff veloeitieé low. All of the .

vegetative practices help to accomplish this to some extent, as .do

practices and procedures which maintain
" ever, there are several specific structural practices which are de-

jufiltration capaclty. How-

signed to carry runoff at safe velocities to safe disposal areas.

Study the stan}ia.rds and specifications for these practices.

Practices Which Keep Runoff Velocities Low

1,

2.

3.

b,

5.

Temporary diversion dike
Temporary interceptor dike
Tempom.ry straw bale barriers

Temporary level spreader

Waterway _or outlet i
(Note: This practice is designed to keep 74@
velocities within safe limits for the typq 9
of channel lining that is used whether . ",
vegetation, stone, or pavement,)

£
Diversion L
Temporary” perimeter dike 2
(This practice functions to reduce runoff
velocity more-by chance than by design,

and it will only function in this way when -

the grade along the pgrimeter is. 1ow.)

Land grading

(This practice can help keep runoff veloci-
ties low if it is.designed’to_keep surface
flow from concentrating, if it reduces
steep grades, and if it shortens the, length
of slope.)

I

Appendix-
Pages

I11-11 to 13..
III-14 to 16
111-20 & 21
111-25 to 27
II1-28 to 32

. 111-33 to 37
I11-17 to 19

ITI-53 & 54
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A1l of thesé practices nee
_and daily to see that they will a

: first three practices are not des

N .. The channels and berms should be c

o
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- Figure 9, Waterway Develbpéd-ln Natural Drainageway

d to be checked both upon installation /
ccomplish the intended purpose.. The
igned, but do have a minimum size.

hecked to see that this size is re-

tained.”Since these structures usually slow the runoff, sediment may
_be deposited in the channels and must be removed. ‘Damage to the berm

or blockage of the channel should be repaired immediately. The outlet
area should be checked at the same time and 'repairs made as needed.

Waterways and diversions are des
mensions called for in the plan.
material should be repaire

the original material.

Q
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Damage to the vegetal or other lining

d immediately. Repalrs must be'able to with-
stand flow immedidtely, so must be made with suitable techniques and
material. Sod, Seed with jute matting, or seed with carefully tied
tated channels. Repairs to stone or |
be of the same quality or better .than °
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Figure 10. Diversion

All of these practices require mulching and seeding ‘or some
more erosion resistant cover. The mulching and seeding or other
cover is an integral part of the practice and should be considered
as such when checking or inspecting. : ’ :

Land grading should be checked to see that it does not create ,
problens, such as unprotected points of concentration of runoff,
slopes near bulldings or ad jacent property which may cause runoff or
slippage problems, drastic changes in size of drainage area, eX- °
cessively steep areas, or other hazards. :

The fifth mrinciple is to protect denuded areas from runoff

: generated on areas above them. Diversions, temporary diversion dikes, *

temporary interceptor dikes, -and temporary straw bale barriers are
used for this purpose as appropriate. It should be noted that straw
tale barriers are effective only where the contributing areas is very
small. , ) . ) I
‘The sixth principle is to prepare drainageways on’ the site to
receive the corcentrated and increased runoff which will be generated
and to control the release of this runoff from the site so as to. pre-’
vent channel erosion downstream.. )

-

Natérways and outlets referred to under the fouz:‘{h principle

Py

.4'9f - : _,} :
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are important structures for this Purpose. These must be in good shape
to receive runoff before diversions, interceptors, and other components
of the water management system empty into them.

: . Appendix
Ttl_’e. Other Practices In Thi; Category Are _ ' Pages
1. Temporary grade stabilization structure III-38 to 40
.2. Te_mp?rary. downd:rainage s{:méture ' IIT-68 to ;?O
3. Riprap ) ) P ) J '} III-57 & 58

L. Water'storage and release facilities '

(Standards and specifications for these facilities are not included

in the Virginia Handbook. HoweWer, the Virginia program does re-

quire that an analysis be made of Peak runoff with the present use
. ' and with the use after development. Where analysis indicates that
‘the new runoff Peaks may cause' excessive channel erosion, control
= facllities should be provided. ) . e

” ":

The grade 'stzibilizaat';oh structures and downdrains must be checked

-the runoff is not flowing outside or around the inlet and causing cutt-

ing at this point, The lining material of flumes Should be checked to

"'see that it is in good condition? The outlet end should be checked to

See that runoff is not_causing erosion or undercutting a. ihis point,

The seventh principle is to trap sediment-at or near the per.iméter
of the development site in ‘temporary or Permanent sediment trapping
fac:_!.lities. : . :

S L : ‘ Appendix
P;‘a.ct:j.ces Which.Trap Sediment At The Perimeter . = . Pages
1. Temporary Gravel outlet structure II1-22 to 24
2. Sediment Basin o ITI-4Y to v‘+8
3 Sqdj}nent Trap ’ 1149 to.52
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Figure 11. Sediment Basin

.

K

The temporary gravel outlet is always used.in conjunction with
and as a part of a diversion dike, interceptor dike, or perimeter
dike, It musf outlet onto a protected area or into a stable water-
couxrse,

. . ) KN .
» Sediment basins require that a specified capacity be maintained
in the basin, The.design will state the maximum sediment level allowed,
Cleancut should be scheduled to maintain capacity. Points of entry .
and points of runoff release should be checked to see that no erosion
problens have developed, The vegetation-on the embankment and par-
=~';vticu1aﬁ1y the emergency spillway should be maintained:- in good condi-
tion, :

Sediment traps require checkiné and cleanout after each storm. w2
A\ -
\ . .
.. There are four additionul practices in the Handbook which do
not fall int\o, any of the above categories, However, they are valuable

\ additions to ‘the control program.
R A ’ " Appendix
R Practices Not F‘a\l%ing Into Above Categories . Pages -
.1, -~ Construction e;ritrance : ’ “I11-10
\2. Subsurface drain : | I11-59 to 67 "
* 3. Gulde for protection of trees on III-153 to 156

\disturbed areas
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L * Appendix
tices Not Falling Into itove Cétegories (Cont.) Pages -~ ' - R —
! 4. Guide for tree planting on disturbed - © III-157 to 159
areas _ . - -
. "\,3“_ . )
. Also there are sGiw-imrsctant operational procedures which are

discussed on pages ili~ ane 2 of Appendix A under the heading

Miscellaneous Prastizex. 1
" v

This completes iue discussion and references on erosion and
sediment control practices and procedures, Test yourself by answer-
ing the following. ;

Questions: .

0

i 1. What are the protedures or methods you would use ‘to prevent
) damages to streambanks, steep slopes, areas of highly erodible soil,-
and other critical areas? ) o .

. 2. Name at least six practices which have as a primary function -
the protection of bare soil from raindrop impact.

3, What types of practices help to matntain the iniiliration
capacity of the soil? What operational procedures or techniques help .
to maintain infiltration? s '

3

" . .
4, Namé at least eight practices which provide protection by
keeping runoff velocities low, K o :

< 5, What practices are used to protect denuded areas from runoff '
which is generated on the area above them? B .

6. .What practices are used to safely conduct concentrated run-
off .on the site? What means are used ‘to control the release of run-
off from the site to prevent erosion_downstrezun? :

7. Name three practices which trap sediment.

Summary :

\ un}:mai—crwsimreas—should_bemgized_anm_i_f_nﬁ&ssag ,' .

fences or barriers coustructed for protection, If a stream nust be
‘crossed, a culvert and safely graveled crossing should be bullt,-

The work crew should be trained to protect these areas. Roads and -
equipment storage should be located in the less hazardous areas.,

The condition of these areas should be checked as part of the regular

maintenance program,

92
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[ e__Mulching and _the vegetative practices-have.a.primary. function_-...i,.,,

the protection of bare soil from raindrop impact. Speci_fically, these

practices ares disturbed area stabilization (with mulching only); _
) disturbed area stabilization (with temporary sceding); disturbed area
Y =" stdbilization (with permanent seeding); disturbed area siabilization

(with sod); disturbed area stabilization (with Bermuda grass); dis-

tion (vegetation) .

The disturbed area stabilization practices with mulch and/or
vegetation all. help to maintain the infiltration ¢ apacity of the soil.
Avoiding unnecessary compaction of the soil will alSo help. Putting
the gravel base down early for roads and parking areas will help main-

’ tain infiltra<ion and will ‘Protect these areas. ‘Protecting swales.
° wetldnds, and other well vegetated areas will preserve storage. .and

infiltration capacity. Temporary level sPreaders am:‘i topsoiling also - ~

will help maintain infiltration,

L

"All of the vegetative pra.ctices, as well as the practices and

. procedures which favor infiltration, also help to keep runoff velocities

low. However, the eight specific practices which help accomplish this
are temporary diversion dikes, temporary interceptor dikes, temporary
straw bale barriers, temporary level spreaders, waterways or outlets,

diverslons, temporary perimeter dikes (when gradlent is not too steep),

- and land grading. .

* Denuded areas_are protected from runoff coming from areas above
them by diversions, iemporary diversion dike.a. ienporary interceptor
dikes, and tempomry straw bale barriers. .

The practices which are used to conduct concentrated runoff on
site are waterways and outlets, grade stabilization structures,
tempomry downdrainage structures, and riprap. The latter may be

_the lining material for waterways and other structures and is used
to safely outlet these structures into stable streams or drains. .
When construction has caused or will cause increases in the peak dis-
charge to the extent that downstream chhnnel stability is threatened,
storage and controlled release facilities should be provided.

. The three pra.ctices used to trap sediment are témporary gravel
outlet structures, sediment basins, and sediment traps” The gravel
outlet is always used in conjunction with a diversion dike. The.- .
—————settmemt—traps—are-retatively small and are of several” types "The
’ basins are for trapping sediment from larger areas.

turbed area stabilization (with ground cover), and tidal bank stabiliza- -
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27" PART IV IMPLEMENTATION : -

Unit 1. ’fhe Roles of the Job Superintendent and of the Inspector
S - =
N Purpose a.nd Significance. S ¢

This unit discusses the roles of those who must take the "on raper"
plans for erosion and ‘sédiment control and See'that they are carried ;
out, as planned, on the actual field site. This unit begins with an
elaboration of the responsibilities of the job superintendent and in-
spector which were discussed in the first unit of Part I.' It continues
‘with a discussion of their roles im ca¥rying qut these responsibilities.
The previous units have dealt-with important information concerning
erosion, plans, and practices. This unit deals more with individual
roles and working relationships in agtually applying ﬁlans on the
land. It should help both the job superintendent and the- inspector
to approach their job with confidence and to appreciate the impor-
tance of their individual roles and of working together in carrying
out their responsibilities.’ - )

ObJectives: C

1. Describe how the’ Job superintendents and inspectors respon-
sibilities stem di_rectly from provisions of the Virginia Erosion and
Sediment Control Law and Program including an explanation of how ‘this’
specific assignment traces down to each.

: ' 2. Describe the various® parts of the Job superintendent role in
erosion and sediment control. N .
3. Describe the various aspects of the role oi‘ the “inspector in
~the 2rosion and sediment control program. , =
4, Inhdicate why teamwork is needed to -carry out thelr respon-
sibilities.

Content: ' -

. L o . { - 4

Since this unit takes up whére the first unit in Part I left off,

it may be worthwhile to review the summary of that unit., In that dis-
‘cussicn it was brought-out that the owner or lessee of the property -

on which tRe construction activities were to~take place—or-theagent
of the owner or lessee must develop an eroslon and .sediment control
plan and submit the plan for approval. When he .submits‘it; he must
name the person who will be responsible for carrying out the plan.
Plan approval is contingent on two things. It must meet the require-
ments of the local control program, and the person responsinle for
carrying out the plan: st certify that he will propefly
control measures included in the plan.
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« 'The local program names the departiment or person responsib1e for
overall administration of the erosion and sediment control program.
This department or .person is, "responsible for developing and implement-
ing a systematic program for on-site inspection to ensure that the

eroslion and sediment cqutrol measures on approved erosion control plans
are actually provided,"

.

- In short, this means that the public. through its representatives .
in the legislature, has expressed its goals for erosion and sediment
" control. . This has resulied in the Virginia law and program. This pro-

: gram has certain safeguards to see that the publics goals will be car-

ried out. < o ¥

'l. There 1is an.approved erosion and sediment control plan for
the ‘construction site which meets the standﬁfds and criteria of the
local progranm.

e L

2; There is a certification by the person responsible for doing

the work that he will properly perform all measures in the erosion con-
. -trol ‘plan,

3. There is a department or person named in -the local program

who has the. assigned responsibility to ensure that ‘the plan-is carried
out,

Iy . " 4. The final safeguard provides that, should the permit holder
- . fail to comply, the authority named in the local program may take the
legal steps to obtain compliance.A

Read the part ‘of your local program covering these responsibilities.

The roles of both the job superintendent and the inspector are
largely determined by the commitments summarized above. Both roles

'fare extremely imporiant in achieving the public goals for erosion
and sediment control..

The job superintendent must recognize his key role in attaining
the public'* goal of effective croslon and sedimen® control. He is.
a leader in erosion and sediment control by virtue of his responsibility
for complying with the certification that the control measures in the
approved plan will be carried out. He is a translator of plans who
takes erosion apl.sediment control measures described in a plan and
located on a map and converts them into actual measures applied to
the land., He'is a trainer who must instruct workers on how to in-
" stall and -ma2intain measures and*how to carry out all construction
. activities in 2 manner that is the ‘least disruptive to the site.
He is an orbanizer znd manager who can develop and carry out a pro-
gram for checking and maintaining all erosion and sediment control -
measures._ He 1s the most knowledgeable person about the constiruc:ion
. site, ' He 1s a specialist 'in erosion ard sediment control who is
[ lknowledgeable about the eres lon and sediment control plan and

,
3 . .
>\ i . : < . § .
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°thoroughly familiar with erosion and sediment control practices. "He
. 1s a copperator and communicator who works closely with the inspector
in all stages of installing and maintaining the plan.

The inspector role is equdlly important in attaining effective .
control. He is also a leader in erosion and sediment control by
virtue of the assigned responsibility for enforcing the local ‘erosion
and sediment control *program. He, too, is a xeinforcement to the
job superintendent in translation of the plans into actuality." He
is an organizer who develops and follows an inspection schedule,
and keeps complete recoxrds on the status of installation and maim-,
tenance at“eacn visit. He is an inspector in that he checks to see
that all measures in the plan are installed according to design at«
the proper time .and in the proper place, and that they are being pre-
perly maintained. He is an erosion and sediment control specialist
who is thoroughly familias with the program requirements, the !
erosion and sediment control plans,’and with erosion and sediment
control practices. He is a cooperator, communicator, and trainer

. _ who works closely with the job superintendent at all times. He is’
" an enforcer who, when necessary, must promptly initiate the procedures
to ensure compliance with the requirements 1n the plan.

The similarity of the two ‘roles is obvious. In the multi-faceted -

roles, perhaps, the most important item is a business-1ike and coopera- r,

tive attitude between the superintendent and inspector.

-

Questions:

1. Briefly describe the Provisions of the Virginia Erosion
and Sediment Control Program which determine the responsibllities
of the job superintendent. Describe the provisions #hich determine .
the responsibilities of the inspector. ’ :

7 o

2, List the va.rj:ous_ roles which 2 job superintendent must assume.
3. List the various roles which the inspector.must assume.

4. Indicate how a cooperative attitude and teamwork can be -
mutually beneficial. ) - . o

.

Summary: ° > . ’ T

" The provision of the Virginia law which mos¥ positively places '
responsibility on the job superiniendent is the requirement of a certil-

, fication that the approved plan will be carried out., The person re-
sponsiblé for carrying it out.is named in the applicatlion that is sub- '
mitted with the plan. The person so-named would normally be the con-"*
tractor or developer, but the ofi-site responsibility logically falls
to the job. superintendent. . - ,_. R .

- - 2

O
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Local pPrograms must name a depaxrtment or person who has the
assigned responsibllity to ensure that the' plan is carried out.
The local program also refuires that the department or person so
named will carry out an inspection program including a system for
recording results, It requires that enforcement procedures be used
if necessary to attain compliance with the approved plan.

The job superintendent is a leader in erosion and sediment con-
trol. He is a translator or converter of plans into actuality. He
« - 1s a trainer to his crew in how to install and maintain the elements
of a plan, He is an organizer and manager of a -rogram for installa-
tion, checking, and maintaining the features of the plan. He is an
expert about the construction site and a specialist in erosion and
sediment control. He is also a cooperator and communicator in his. -
relationship with the local enforcement authorities, -

. The inspector must also assume a 1eaaership role in the erosion
L and sediment control »rogram. He is a reinforcement’ to the superin-
. tendent in.translating plans into action, He is an organizer of a _
Program of inspection and record keeping. He is an inspector, an
-erosion.and sediment control specialist, and a cooperator with the
superintendent in carrying out his responsibilities. Lastly, he.must
be an enforcer who firmly requires that all features of the plan ‘be
installed.' He will, promptly follow the procedures which have been
preseribed to ‘ensure compliance - ) . g
Both positions are concerned with ca.n'ying ‘out an erosion and
sediment control program. Thd job superintendent is the expert on
n the features of the development site. The inspector will usually:
have a better understanding of all of the control measures and practices
.and will be invaluable in helping to fit measures to the site.
1 . i an :
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Installation and Inspection of the e

2. Brosion and Sediment Contrel Plan

'Purp&se and Significapcéi

This unit is a didcussion of how the job superintendent and the

inspector®carry out their erosion and sediment control jobs. It dis-
cusses the steps in the installation of a plan and items which should
receive attention“at each step. Suggestions for organization of the

work

of thc superintendent and the inspector are given. "Toplcs covered

are study of the plan and sitc, organizing for installation, site pre-.

paration, grading and utility installation, construction, maintenance,
and permanent stabilization. Within each of the above steps, specific
1tems of. concern will be dliscussed. 'For the inspector there is a dis-
cussion of scheduling, items to check, record, keeping, handling changes- |
in the plan, and handling vieclatlons. ~ . .

The unit gets to the basics of how to do each of the two-jobs.

It presents suggestions which may be used,dircctly and others

that

will help the joh superintendent or inspector io develop_their

own approach to doing 'the work. . It points out stcps’ which should be
carried out . by each,- including those which they should do working
together. : :

.Objw tives: ' / : : w

1. List.the steps which thé job superintcndent should,cover in

installing and complcting the erosion and sediment cortrol plan, and
indicate tiespecific things which he should, do at cach step, '

-~

2. Describe one method of constructing a schcduliﬁg or "progress

, of work" chart, ' : .

v

3. Discuss the purpose of the prec-construction confg{eqce\%etwecn

thé'job superintendent and inspector.

4. Discuss the importance of timing in thé installatlon of the

erosion and scdiment control measurcs. -

:givcn'attcntion during inspection.

Content?

R 2 . ° .
5. Llst and briefly describe at least ten items which should be
6, List the things that should be documented at each inspectlon.

.
4 k4

Part I, Unit.l, included a discussion of what the job superinten-

‘dent and the Inspectér should be knowledgeible about in order to do

their jobs. Both should lmow the state law and local ordinance require-
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ments,- their own responsibilites, the erosion and sedimentation process,
principles of control, the erosion and sediment control practices, and
the nature and contents of an erosion and sediment control plan. With
all of this knowledge well in hand, you are ready to“consider ‘how to

g0 about installing the plan on the land. ) i

® -Installation of an erosion and sediment control plan will be. dis-
cussed as seven distinct steps and primarily from the standpoint of the
Job superintendent The- steps”are: .

a, study of the plan and site and organizing for installation,

b. pre-construction conference between the job superintendent
+and. inspector, -

c. site preparation,, ' ;

d. checking andg maintena.nce,

e, grading and installing utilities, . .

f. building construction, and o .

g. Dermanent stabilization.

1. Study the pla.n and the site#

The Jjob superintendent must be thoroughly familiar with the
erosion and.sediment control plan, and with the construction site.
Fi.rst note all of the critical areas indica’ed 4n the plan and, then,
actually identify their location and éxtent on the land, These should
include stream channels and associated flood plain areas, drainageways &
and outlets into streams, points where land disturbing activities are

: ‘adjacent to or must cross streams and drec inageways, 'steep slopes and
v highly erodible soils, runoff enterin; the site from off-site. Note
what the plan calls for to protect these areas,., Also, you may discover
critical areas not specifically treated in the pla.n, maké a note to
. discuss this with the inspector at the pre-construction conference,

. } .- ] .

-Second, locate all control measures and determine their'"fit" on
the land, Note the needs for adjustments and plan to discuss this at
the pre-construction conference.

'I‘hird check the scheduling for the installation of erosion and
sediment control practices, the scheduling of all earth disturbing
activities, and the relatlonship between the sequence’and timing of
pmct(ice installa 1on and all earth disturbing activities.. Note that
timing and sequence of installation are important elemerits of an ero-
sion and sediment control plan. The site must be ready for rain before
the earth disturbing activities are started, For this reason, certain
practices must be in place and ready to provide protection before
other areas are exposed, ' The staging of major earth disturbing acti-
vities to 1limit the size of bare area exposed at any time is-
another important element of the plan vwhich shouli be noted. «

’ The fourth part of this step is to develop a =chedule or program
4 of work for’ can'ying out the plan.: You may already have your own

"
i

1
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approach to this; if so, be sure to incorporaie installa tion of all .
.features of the e;‘osion and sediment control plan into your scheduling N
system. Scheduling aidsare presented following the discussion of th v
other six steps of plan instal_lation. '

~

2. The pre-construction ccnference: v

. The next step 1s a pre-construction conference and site review
with the erosion and sediment control inspector. . Thé site review will
help both rarties in meeting their responsibilities. It should be
called for by the job superintendent and should be held oh the construc-
tion site. All aspects of “the plan should be discussed to ensure that
the job superintendent and the inspector are in agreement in interpret-
ing the plan, and on the scheduling, procedures, and practices which
are to be followed. . Parficularly be in agreement on the critical problem
areas and on the practices which are to prevent damgge to ad jacent pro=
perties. e

e, = Discuss the location of all measures, If the study of the plan
Sndicated that adjustments in.location were needed, discuss these with’
™ inspector. The inspector may authorize aminor ad justments such

as moving a diversion from a property line t9"a grading limit, or
shifting an outlet to matcii a natural depreassion in the land. Major
ad justments may require formal revision 6f the plan, and should be
approved by thé plan approval authority. v

. 1 -

Discuss the sequence of instaliation of practices and earth dis-
turding activities. The guidelines for erosion and sediment control . -
planning require that debris tasins and other appropriate eruslon and
sediment contruvl measures be-installed prior to or as a first phase of
land grading. Other appropriate measures would include construction
entrance, divercion dike,” interceplor dike, peri:ater dike, gravel
outlet Structure, level spreader, waterway or outlet, and grade stabiliza-
tion structure. - The inspector must hold firm on establishment of-these
zractices before grading begihs. As mentioned earlier; the site must
be made ready for rain. _ “ - 4 '

Ail controls included im the pian must be installed or a revision
made and aprroved. ‘If you are convincedrthat a measure is not needed
‘or even haymiul, you as JjoV superintendent should poiunt these cases
cut to the planning engincar, and help to plan more effective measires.
_onvers-iy, if the inspec*or finas plg‘med controls are,inefiectlve,
Le must report thiz to the plan approving authority and additional
practices may be required. - .

¥ Discuss all critical areas and possible trouble spots. - Reach
agreement on the proper fizntection for “these  areas. .

> .

Discuss the plans for checking and maintenance of practices and -
plans for cisposel of temporary measuces and establishment of per- .
‘manent siabilization. : P

e
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3. Site preparation: !

Site preparation is the next step following the pre-construc-
tion conference. One of the first things to do in this step 'is to lay
out all equipment trevel and storage areas and other necessary traffic
routes’ Choose route locations that pos® the least threat to the cri-
tical areas which have been identified. Minimize damage to already well
vegetated areas. Choose safe areas for stockpiling. These should be a
safe distance from waterways and streams, Barriers may be required to
keep traffic within the delineated areas or at least out of the critical
areas., it needed, they should be installed before opening the site to
general construction traffic. .

r Build the required sediment ba.sins and traps. then . build diver—
sion dikes, perimeter dikes, rlevel spreaders, and . other appropriate
practices. Note that compacting, seeding, and mulching are. required
parts of ‘these practices; Build waterways and outlets and install

" . the vegetation or lining material called for in the plan. If these

are to recelve water immediately then sod, Jute matting, riprap, or
other approved erosionrcs siant %ining material rust be used.

Inc ruct the work ‘orce on the 1ocation of crii ical areas ané
sedirment con.rol praciices and on the need to proiect these areas
fror damace. "

4. Establish a system for checking and maintenance of erosion
control measures: R

.. Maintenance is included here as the next major step, although
it differs from the other steps. It must begin as soon as the first
practice 1s installed and must continue through all the succeeding
steps until the permanent erosion control measures are established
and functioning. The features of a maintenance program are described
in the narrative part ¢f the plan. 'All structural measures.should
be checked at the close of each work day and, particularly, at the end
of the work week, Also, check before and:after each rainstorm. Check
to see that diversion berms have not .been breached by equipment, Check
the condition of level spreader areas, waterways, and other outlets,
Make sure that traffit is keeping within the established access routes,
Check for sediment deposits or other impeding material in channels.
Be prepared te make prompt repairs when damages are discovered. ' When
repairing waterways or other channels, the new lining material should
be at least as ercsion resisiant.as the original material

Check all sediment trapu and clean out after each storm. Clean
sediment basins when the deposited material reaches the level designated
in the plan. >

A1l vegetated ‘areas ‘require some maintenance, This includes .re-

pair or replacement-of damaged areas and fertilization as called for,
in the plan, Mowing and removal “of excessive growth should be performed

61
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be installed, to Prevent sediment from entering the system., If. called‘g

as needed. ! 4 o
The essentials of the maintenance program are that it should begin
as soon'as any practices are installed. It should include dhily and
after-storm checks, and it should provide for immediate repairs to
damaged areas. Vegetative practices and vegetative cover on \structural
practices require maintenance fertilizer and, perhaps, mom.ng\

5. Grading and utility constructions \

oo : |
The fifth .major step is the.graéing and utility installation.

7

-

_If stockpiling of fill or topsoil’ is planned, use the 'ipre-seleéted, .
- relatively safe stockpile area. To minimize the hazard of eros

ion,
flatten the slopes of the pile at the end of each working perioh. Be

prepared to mulch and seed the stockpile as soon as 1t is compltd.

Graded areas,” which can be brought fo final grade at this sjage
and during a satisfactory season for seeding, should be seeded, sodded,
or otherwise stabilized with the permanent material and techniqués ©
indicated in the plan. If theyocannot be seeded, they should be(x ‘
stabilized with anchored mulch. Areas which are to remain at ro :
grade, for more than 30 days before Permanent stabilization, should
be mulched and seeded to ‘temporary cover immediately following rou
grading. - . - A

Utilities such as stoim sewers, sanitary sewers, electrical cqn- .
duits, water mains, and gas mains are usually installed at this time.
To minimiZe the amount of area disturbed, the work should Ye organibed |
and the trenches sized to take several utilities in one trench. Th
installation should be carefully coordinated to reduce the time that -
thr trenches must stay open. Ordinances in some local programs may,!
place limits on.the lengths of trenches that can be open at any oné’ir
iime. Excavated materials should be placed on the side of the trenchi.
away from streams and drainageways. If sediment laden water must bei‘
pumped from utility trenches, it should be conveyed safely to a sedi-
ment trap or tasin. As soon as possible, trenches should be Tilled, .\
'compactgd, ‘mulched, and seeded to temporary or permanent vegetation. :

" As soon as the storm sewers are installed, sediment ‘traps should ‘\
for, storm érain outlet protection should be installed.
6. Building construction:
The sixth major step or stage is building construction. Two -‘-'.
ma jor-hazards are common during this step. Additional equipment and L
work force bring added risk to areas which should be protected. . Efforts,

to control traffic must be increased during this period. (A1l types of |
traffic should be made to stay on the established travel routes. N !
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" The second major hazard is from the excavated material. This’
'phase usually ‘results in huge volumes for disposal and stockpiling for
backfill, Again, this must be placed in areas. where it will not wash
into drainageways or onto previously stabllized areas. The slopes on
these areas should be flattened and they should be prctected by

anchored mulch and a temporary seeding.

Excavations should be Eackfilled as soon as possible, and
° appropriate surface protection should be provided.

7 Permanent stabilization'

LA

The seventh and last step is permanent stabilization., As )
mentioned earlier, this need not and should not be delayed until the
entire development is completed, A significant reduction in erosion
damage repair costs and regrading costs can.be made if smaller areas
are, stabllized with.permanent vegetatlon as soon as they are ready,
unless the seazon i% unsuitable for seeding..

Most sediment basins, dikes, sediment traps, and other control
structures are to be removed, regtraded, mulched' and seeded before
leaving the slite. However, check with the inspector before removing
them -- they chould not be removed until the surrounding area is
stabilized and they are no longer needed. *

In some cases, sediment basins, diversions, and waterways are
to remain as pgrt of the permanent runoff management system, In
such cases, sediment basins should be cleaned out and seeded to
suitable permanent vegetation. Diversions and waterways should: be B
checked, repaired if needed, and left in good condition. The in- ‘
spector will check on the’ flnal condition of measures which are to'be
retained. .

When final grading is completed, all bare areas should be
stabilized with permanent vegetation, PagesIII~3, III-4, and the .
standards and specificaiions for permanent vegetative prac.ices,

- in Appendix A, glve information on various materials and methods
for permanent stabilization, .
Scheduling and timing are extremely important to the success
of the erosion and sediment control efforts. Both the- job superinten-
" dent and the inspector must be concerned with this aspect. of erosion
and sediment control, Certain practices must be in place before .
general grading begins, Utility trenches should remain open for as
short a time as possible. This means close coordination of the.in-
stallation of ‘the various utilities, Immediately upon completing. thé

. installation, the trench(s) should be filled, compacted, mulched, and

seeded, Temporary sediment traps should protect storm sewer inlets
immediately after sewer installation. - Mulching and seeding should
immediately follow the general grading.. Attention to timing can

e _greatly reduce the risk of costly repairs and cleanout,
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To make sure that installation is timely and well coordinated
with construction activities, some method of work scheduling is needed.
Failures can be very costly, They can often be prevented by foresight -
and scheduling, A method of work scheduling is discussed below. An
example of this method, using the sample: plan iﬂ:Unit 2, Part 1II, is
included. . . ’ E \ e

g 53

The flow chart, or work schedule chart, is a relatively simple

" but effective way of scheduling. In this method, all items of work

are first listed. Include ordering needed materials; contacting sub-
contractors well in advance; installation of stiructural.erosion and

. sediment control practices; seeding, mulching, and fertilization; grad-

ing and utility installation; compacting, seeding and mulching these

_areas; and all other specific elements necessary to plan installation.

Estimate the time needed for each Jjob and the advance tine needed for
ordering materials, contacting ,sub-contractors,” and scheduling them.
Then, put all these work items in the sequence in-which they must be
carried out in the left-hand column of a long spread sheet, The
months of the construction period should be written in across the top
of the sheet. Allow wide enough column for each month so that you
can enter a check under each work day to indicate the days an item

in the left-hand column begirsdnd ends. . . :

Tie flow chart;has;good display value for the superintendent,
contr ctor, and foremen of varlous crews.’ It must ve revised as con-
struction schedules’ change. : .

More sophisticated scheduling systeﬁs ars available and warranted
for the more complex Jjobs. - The Precedence Diagram and associated
Project Conirol Sysien provide 2n excellent means of work scheduling,
The diagram has excellent display and management value. It shows all
work items in proper relationship to each other. 1t indicates re- -
sponsibility for carrying out each item and indicates the number of
work days each item is expected to take., There 1s a computer Program
available which takes the diagram information and prints several use-
ful reports, One is a bar graph which shows the calculated duration
of all work items and the time relationships between items. It also
1lists all work ité@s and indicates for each the earliest and latest
start dates that are possible without delaying the process.

The important point is to have some ‘scheduling system which
eliminates unnecceszary exposure of btare soil., Even a simple schedule
calendar may do the job. . .

The inspector will need to coordinate his work with the steps
previously described for the job superintendent. He will need to k
study the plan ahead of time. Farticipate in-the pre-construction
conference and explain plan requirements, if explanation is needed. He
notes the construction schedule and plarshis own schedule accordingly.

He will inspedt frequently through each stage, but should particularly
check to see that all structural measures called for are installed

3
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. 5 .
during site preparation., A careful check 1s called for at the end of
each stage in staged developments. Utility construction may be par-
ticularly damaging to con+rol practices -- make sure repairs are made
immed iately.

The inspector should develop and use standard inspection forms
to assure proper recording of each inspection. The form should pro-
vide space to identify the project, its location, permit number, and
date. Space should be provided. to record the phase at time of inspec-
tion, and whether all practices called for at that phase have been
installed. Also, provide space to indicate if structural practices’
meet design requirements, and to indicate condition of all practices.
Note and date beginning of grading, utility comstruction, and other
planned items. If plan is not belng followed, record what action is
being taken to correct it. :

The inspectgr will find it helpful to develop a checklist of re-.
quirements which apply to all jobs. Such a list would includes “ ~

1, Is construction of debris basins, traps, interceptor, .and
diversions done prior to or as a first step in grading? Do they meet -
program standards and specificationS"

2. " Is seeding a.nd mulching of debris basins .and other structures
complete" This should be done as soon as cofistruction is completed. °
The vegetation is an integral part of the practice, and the practice
is not complete _until the seeding and mulching is complete.

3.- Are storm water management facilities installed 1:lor to or
at the beginning of construction activities?

4. Are sediment traps for storm sewer *inlets installed as soon
as storm sewers are :Lnstalled" '

5. Is temporary vegetation, or if possible perma.nent vegeta.tion,
establishéd as soon as<possible after gmding is completr.d" )

6. Cneck all str\.ctures @7 “Ne conveyance of runoi‘f water and

7. Is there .2 daily maint sasce check and repair program?’
8, Are critical areas delineated and properly' protected7

9. Are sediment traps being cleaned after every stom? Are
sediment l':asins clea.ned to maintain designed capacity" ,

10. Are all pmctices in the plan actually installed" e

11. Check for evidence of erosion, even if the plan is being
lollowed, and report the nedd: for adJustments to control it,
[} ° L - -
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" ,12. Check the condition of all vegetative practices.

In cases of non-compliance, report the items needed for com-
pliance to the person responsible for enforcement. Include a recom-
mended time for measures to be campleted. T

The inspector should always contact the job superintendent “He
should point out any hazardous areas or other items which need atten-
tion. He may often be able to suggest ways to achieve the desired-
results more easily and economically. If he must take steps to get

- compliance, it should be done promptly and firmly. 2

Questionst

. 1. Name the seven phases or steps of plan installation that were
f ° discussed in this unit. Give the speciric things that shoild be done
at each step. . "

L 2, Describe one method of work scheduling. (This may be your .
own system, the aae discusSed in this unit, or another systen.) te
3. Discuss the purpose of the pre construction conference between
the Job superintendent and inspector.

) k¥, Explain why timing of installation of measures is an important

element of. erosion and sediment control. . -
5. List and briefly describe at least ten ttens » which should

e be given attention during inspection. e g”. -

6. List the items which should be documented at each inspection.

Summarys . ’ . .: . "
. ’ The seven steps in the-installation of an eroslon and sediment con-"
trol plan ares. (1):study.of plan and construction sites”(2) pre-con-

struction conference between Job <uperintendent and . inspector, (3) site
preparation; (&) establishing 4 .chécking and'maintenance “program; (5)

v, ..  Brading and-ntiTity installation; (6) bullding construction; and (7)
L7 %Y permanent stabilization.
’n'
“ During study of the plan and site, the job superintendent notes
. the fit of the physical elements of the plan fo the land. He may = .

: mark out the tentative layout at this time. He notes the scheduling
and develops a work schedule for plan installation,
At the pre-construction conference all elements of the plan
should be discussed. Come to agreement in interpreting the plan.
" Make minor adJustments, if needed. Discuss sequencing ‘of “installation
- " and scheduling, If maJor changes appear to be needed, alert. the. plann-

O
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ing engineer and,help plan appropriate changes. Check all critical_
areas and agree on how to protect them, . .

Site- prepamtion includes marking out and protecting’ critical
areas; constructing all required sediment basins and traps; install-
ing temporary diversions; interceptors, and perimeter dikes; install-
ing storm water management facilitles; and seeinj thatial]l structures’
are properly compacted, seeded, mulchcd, anu fertilized. "

. As soon as these practices are installed, a checking and maiff-,
+ tenance program should be started. This is a continuing rcsponsibility
.through the entire construction period,

S

’

The principle point duxing grading and utility insta}lation is

to limit the time of exposure of the- bare soil. Prompt seeding and

mulching can save many dollars in eliminating costly refrading and
.. cleanout. It is also important to follow the phasing or staging pro-
visions in the plan in order to Iimit “the size of the area- exposed at
any one time. Sediment traps should be installed on storm sewer in-
‘lets immediately upon, completion of the seWers.  Stockpile areas
should be protected. 5 . ’ . T

T During”building, construction, ‘care must'be taken to safely
handle increased, tvaffic and to safely’ handle excavated. material. S
Backfilling should “be ‘done as soon as possible, Qtockpile areas
should be carefully chosen a.nd stabilized. .

_ Permanent stabilization should start as early as possible. It :
is not necessary to walt until all areas can be final graded betore
Beglnning permanent seedingsi« Check with the®inspector before remov-
ing structural controls. After’ ‘removing them, seed,mulch, and fer--
tilize the areas of the structures and other arcas disturbed during
. ; their removal. = - . )

~ . Work scheduling may be dore on a simple Scheduling calendar or
by more sophisticated means. . Any method requires tha all work items
be identified, put in proper sequence, and that time requirements be
&stimated. The flow chart described earlier provides a graphic means
:,of disolaying the Schedule. : .
. The pre~construction conference does seveml important things
N .. It helps to' get both pdrties better acquainted with the .site and, =~
’ " plari, It helps both 'reach agrecment on the elements of the plan.
It provides' a means of ‘making minoyr’ adJustments in ‘the plan. It
gives the inspector a better insigh‘ into requirements for schedul-
- . ing mspectiono. .

. The proper timing of installation of practices is one of the
most important factors in achieving effective erosion ang
sediment control. It emsures that.all the structural water

. . N
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K .
management a.nd sediment control practices are in place and ready to
function before the major soil-exposing activities begin. It ensures

that the time of exposure of tare soil is held to a minimum. It can
keep costs down and reduce time spent in cleanout and repairs.

Inspection should check the entire site and on all elements and
Practices-in the plan. It should also evaluate the effectiveness of
controls. Specifically, it should checks (1) installation of sediment
basins and other structures required before grading starts; (2) capa-

, cities against the design requirements; (3) completeness of installa-

tion <= including compaction, seeding, mulch, and fertilizer; (&)
storm water management facilities; (55 storm sevwer inlet sediment
traps; (6) adherence “to sequence and staging schedules; {7) maintenance
and repair program; (8) protection of critical areas; (9) sediment
basin cleanout; (10) ‘on whether all practices called for are actually
installed; (11).for evidence of erosion or sedimentation; and (12)
the condition of all, vegetative practices.

The inspector should use a standard form and recixd the da&,
Project name, and location. He should record the phase of construc-
tion.at the time of inspection... Record whether all practices re-
quired at_that stage are installed and indicate if condition is
satisfactory. Record any corrective action needed and what-‘was
done about it. R ’



